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AUTHOR’S PREFACE. 




In the senes of monographs pnbhshed under the general 
title of ‘ The Fauna of Bntish India,* the Neroatoda have not 
hitherto found a place Our knowledge of this group, 
as it occurs in India, Ceylon and Burma, is still rather scanty 
Until recently almost the only observations on record were 
those made by Bntish officials resident m India — ^usually 
members of the medical and veterme~y services who, in the 
pursmt of their callmg, were confronted with problems in 
which parasites played an important part Thus it came 
about that a certam amount of mformation was accumulated 
concemmg the Nematode parasites of man and the more 
important domestic animals These parasites are, as might 
be expected, for the most part the same as those which occur 
m the same hosts m other parts of the world lasts of 
records, prmcipally based on material obtamed from domestic 
animals m the Punjab, were published by Gaiger m 1910 
and 1915 


From time to tune matenal collected m India, Ceylon or 
Burma found its way into the hands of specialists such as 
Cobbold m England, Radhet m France, Parona m Italy 
and V Linstow m Germany, and m this way a certam number 
of species new to science, from both domestic and wild animals, 
were descnbed The Museums at Calcutta and Colombo 
have played a valuable part in thus extendmg our knowledge, 
by forwardmg material to European helminthologists for 
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determination A few enthusiastic officers of the Indian 
Medical Service, such as Lt -CJol F H Stewart and 
Lt -Col Clayton Lane, have taken up the study of Nematodes 
m India itself, working m more or less close conjunction with 
the Indian Museum 

The Zoological Survey of India, with its headquarters at 
the Indian Museum, has also done valuable work in preservmg 
for study parasites obtamed from animals that have been 
inmates of the Zoological Gardens, Calcutta, as well as those 
obtamed by its own or other collectors from wild ammals 
Two considerable collections of material from these sources 
were entrusted to the writer by the late Dr N Annandale, 
then Director of the Zoological Survey of India, and were 
reported upon, m collaboration with Capt R Daubney, 
M R C V S , m 1922 and 1923 In these two reports a 
number of new species were added to the Indian launa, 
and the known host-range of other species was extended 
Smce that time a fruitful collaboration has been estabhshed 
between the Zoological Gardens, Calcutta, and the Calcutta 
School of Tropical Medicme, whereby two helmmthologists 
(Prof A C Chandler and Dr P A Maplestone), working 
successively in the latter institution, liave been enabled 
to describe many new species and to extend still further our 
knoivledge of the subject 


A few Indian zoologists are now taking up the study of 
helmmthology, and a certam number of new forms of Nema- 
todes have been described by them during the last decade 
There is undoubtedly still room for a great deal of work of 
this kmd, for the rich fauna of India still remams largelv 
unexplored from the parasitological pomt of view 

Concermng Indian free-hvmg Nematodes scarcely anythmg 
IS yet known H J Carter, an Assistant Surgeon m the 
Bombay Medical Establishment, appears to have been the 
first to devote any attention to them Between the years 
1855 and 1859 he described certain forms found m brackish 
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watei or among aigse in open drams in Bombay but 
unfortunately Ins descriptions are of little modem value 
Nearly sixty years later Stewart described a few ftee-livmg 
species from Chilka'Lake Apart from these there dre very 
few records, and there can be no doubt that the free-hvmg 
Nematodes offer a very "wide and almost untouched field for 
research Little work, agam, seems to have been done m 
India on the forms that attack crops One species, the cause 
of the ‘ ufra ” disease of nee, was first discovered and desenbed 
by Butler, working at the Agricultural Research Institute, 
Pusa 

Apart from the systematic aspect, much valuable work 
has been done m India on Nematodes of defimte econonuc 
importance Thus India has contributed a large share to the 
literature of ancylostomiasis, filariasis, dracontiasis and other 
human infestations, and species of importance in vetennary 
and agncultural science have received a considerable s-mount 
of attention 

From IV hat has been said above it will be clear that the 
foundation for a systematic account of the Nematode fauna 
of India IS as yet far from complete The purpose of this 
book IS simply to summarize, from the systematic pomt of 
view, the information at present available The present 
volume deals 'only with the orders Ascaroidea and Strongy- 
loidea (these terms bemg used m a wide sense) Some de- 
scription IS given of every species dealt with In the majority 
of cases this is derived from the descriptions already available 
in the hterature, and, when several descriptions of a species 
exist, an attempt has been made to combme them m such 
a way as to give the known extent of variation A standardized 
order and style have been adopted m the descriptions, m order 
to facihtate reference and comparison. A brief summary 
of the hfe-history of the species, where this is known, is 
frequently added, and m some cases notes on its pathological 
and other aspects No attempt^; however, is made to deal 
fully with these matters, the scope of the work being primarily 
systematic 
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It has not been found practicable to give satisfactory keys 
to the famihes and higher groups Where keys to genera 
and species are. given, it should be understood that they 
include only the genera or species of which descriptions follow, 
their sole purpose being to aid rapid reference to the de- 
scnptions The keys themselves are of a purely artificial 
nature, and are not intended to indicate phylogenetic 
relationships 

It has been a somewhat difficult matter to decide vhat 
species should be regarded as falhng within the scope of the 
work Many parasites have been recorded outside India 
from animals of Indian origm, or jinimals known to occur 
m that country Many species, on the other hand, have been 
recorded m India from ammals imported from elsewhere 
and not mdigenous In either case the hosts have usually 
been kept in captivity, and the possibihty cannot be excluded 
that their parasites may have been acquired after importation 
Smce some limit must be set to the extent of the work, it has 
seemed best, as a general rule, to ignore species not known 
to have been found m India, Ceylon or Burma, but to mclude 
those definitely recorded as occurring within these geographical 
boundanes, even when their hosts do not belong to the native 
fauna 

The names used for host-animals m this volume are for 
the most part those used ui previously-published volumes 
of the ‘ Fauna of British India,’ viz , 

Mammalia (First Edition), by W T Blanford (Part I, 
1888, Part n, 1891) 

Birds (Second Edition), by E C Stuart Baker (Syn- 
onymical Catalogue, Vols VII and VIII, 1930) 

Reptiha and Batrachia (First Edition), bv 6 A Bouleiiger 
(1890) 

Beptiha and Amphibia (Second Edition), by Malcolm A 
Smith (Vol I, Loncata, Testudmes, 1931 , Vol II, 
Sauna, 1935) 

Fishes (First Edition), by F Day (Vols I and II, 1889) 
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The writer desires to express his thanks to the numerous 
authors from whose descriptions material has been borrowed, 
and who have kmdly allowed then* illustrations to be copied, 
and in parti' ular to Prof C L Boulenger, Lt -Col Clayton 
Lane, Dr P A Maplestone, D S 0 , and Prof Warrmgton 
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British Museum {Natural History), 
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GENERAL ACCOUNT OF THE CLASS NEMATODA 

The Nematodes or Threadworms are a group of ammals 
whose relationships to the rest of the animal kmgdom are 
extremely obscure In text-books of zoology the group is 
commonly treated as part of a phylum Nemathelminthes, 
along with the Acaothooephaia and the Nematomobpha 
or Goediacea There is, however, no real evidence that the 
Nematodes are at all closely related to these groups, from which, 
m structure and m development, they differ widely Certam 
arguments have been advanced m favour of considermg them 
remotely related to the Aethkopoba *, but it must be ad- 
mitted that the evidence is very unconvincmg In short, 
no useful purpose seems to be served by speculation con- 
cenung the ongm or affinities of the group, and the only course 
open to us at present is to regard them as an mdependent 
class of ammals 

Geneeal Moephology 
Body-waU 

A typical Nematode is a cylmdrical or spindle-shaped, 
more or less elongate, unsegmented ammal, tapermg some- 
what towards each end The body is covered externally 
with a tough, resistant cuticle, which is elastic and flexible, 
but only to a very small degree extensible This cuticle can 
generally be seen to be composed of two or more layers, and 
IS almost mvariably marked thioughout the body with a 
regular senes of aimular grooves, known as stnations In a 
livmg Nematode the cuticle is usually firm and taut, but m 
some species it may show a certam amount of transverse 
Avrmklmg, allowmg of additional flexibihty The cuticle 
may form local excrescences of very various kinds, such as 
bristles, spmes, scales or bosses Bristles are most frequently 
present m free-hvmg forms, m which they occur chiefly at or 
near the extremities, and generally appear to be sensory 


* For a discussion of this question see Baylis, 1924, Ann & Mug 
Nat Hist (9) xiii, p 165 

nem n 
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organs, connected Avith fine nerve-terminations Spuies or 
scales, almost always arranged m transverse rmgs, occur on 
the cuticle of many parasitic species, belongmg to various 
famihes, and probably serve either as cbngmg organs or as 
aids m creepmg or burrowmg At the sides of the body the 
cuticle IS often raised mto a pair of longitudmal ndges or 
flanges, termed lateral alee These probably serve as “ fins,” 
and assist m the eel-hke swimmmg t 3 ^e of locomotion 
SVequently the alae are confined to the anterior region of the 
body, or become much narrower posteriorly "^en con- 
spicuous only m the “ neck ” region they are often called 
eervical alae Occasionally an ala is present on one siHe only, 
or one is more highly developed than the other Multiple 
longitudmal ndges or crests occur on the cuticle of certam 
forms, particularly among the Trichostrongyhdre, m addition 
to, or mstead of, lateral alae In the males of many Nema- 
todes there are special lateral expansions of the cuticle 
near the postenor end of the body, known as caudal alae 
These assist m copulation, hemg applied to or wrapped round 
the body of the female In the STRONGynorDEA the caudal 
alae assume a highly specialized form, being developed mto 
a more or less beU-shaped expansion which surrounds the 
postenor extremity and is called the bursa 
The cuticle is the product of the secretion of the subcuticular 
layer This is a syncytium or sheet of nucleated protoplasm 
without defimte cell-boundanes Immediately below this is 
the mam musculature of the body This consists of a smgle 
layer of muscle-cells whose contractile fibres are arranged 
longitudmally, m such a way as to produce, by their con- 
traction, dorso-ventral bendmg of the body Locomotion is 
effected m all Nematodes by successive undulations, the worms 
“ swimmmg ” in the surroundmg hquid or semi-hqmd medium 
in a manner suggestive of that of eels or snakes, but differing 
from it m that their undulations are always m an “ up-and- 
down ” and not m a lateral direction When placed m a drop 
of hqmd on a flat surface, a bvmg Nematode mvanably lies 
on its side, and after death its body almost always assumes the 
same position The muscle-cells take various forms and show 
various types of arrangement Fundamentally each indi- 
vidual cell consists of a contractile portion and a non-con- 
tractile protoplasmic portion Schneider, m 1860, dis- 
tmguished two mam types, which he named “ platymyanan ” 
and “ coelomyanan ” In the former the contractile substance 
forms a flat, rhomboidal sheet on the surface of the cell nearest 
to the subcuticular layer In the latter the non-contractile 
or medullary protoplasm of the cell is partly enclosed m the 
contractile substance, which forms a spindle-shaped tube or 
groove, allowmg the medullary protoplasm to project only 
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in the middle, where the nucleus is also situated In both 
types of muscle-cell the medullary portion may give off pro- 
cesses which connect it with neighbourmg cells or run obhquejy 
or transversely to be mserted into the body-wall at the mid- 
dorsal or mid- ventral hne, where they are possibly connected 
•with one of the mam longitudmal nerves Schneider, m 
later pnbhcations, replaced the terms platymyarian and 
coelomyajian by others, and attempted to use the types of 
musculature as a basis of classification In his ‘ Mono- 
graphic der Nematoden ’ (1866) he recognized three types 
The first, “ polymyanan,” corresponds with the former 
coelomyanan t3q>e, and is that familiar m Ascaris, ivhere the 
muscle-cells are numerous and uregularly arranged The 
second, or “ meromyanan,” corresponds ivith the platy- 
myarian type Here the musculature is comiioscd of a small 
number (at most eight) of longitudmal rows of flattened, 
rhomboidal cells In the third, or “ holomyanan,” type the 
muscles were said by Schneider to be undmded, or divided 
only longitudmaUy 

As a systematic basis Schneider’s types of musculature have 
proved unsatisfactory, and have now been generally dig.- 
carded The forms placed by him m the “ holomyarian ” 
group have been found to show m reahty modifications of the 
polymyanan arrangement, while the polymyanan and mero- 
myarian types are found to occur m closely-related forms o^ 
even together m a smgle species There is, however, some 
reason for regardmg these two types of musculature as stages 
m evolutionary development, as has been suggested by 
Rauther (1930) and by Cliitwood and Chitwood (1934) Some 
species which are coelomyarian (polymyanan) as adults have 
been found to be platjmyanan (meromyanan) as larvae, and 
this fact agrees with the supposition that the platymyarian 
type IS the more primitive 

The musculature of the body-wall is divided, in almost all 
Nematodes, mto foiu sectors by four longitudmal “ chords ” 
Or mtemal thickenmgs of the subcuticular layer Two of 
these thickenmgs, knoivn as the lateral fields, rmi along the 
sides of the body, and are usually well developed, broad and 
promment The others, situated m the mid-dorsal and mid- 
ventral Imes, are narrow and less conspicuous In a few 
forms there are eight muscle-sectors and eight “ chords ” 

The musculature encloses a body-ca-vity, filled -with flmd, 
w'luch IS traversed by the alimentary canal and contams also 
the reproductive organs The body-cavity is not a com- 
pletely clear space, but is crossed m places by strands of a 
kmd of fibrous connective tissue, and by some musc|e-fibres 
connectmg parts of the ahmentaiy canal and other organs 
with the body- wall The connective or “ mesentehc ” tissue 

B 2 
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covers the musculature internally and the outer surface of 
the ahmentary canal and other organs in the body-cavity, 
which are thus supported and kept m place by it 

Ahmentary Canal 

The mouth is situated at the anterior end of the body, 
termmally or subtermmally, and may or may not be surrounded 
by hp-hke structures It appears probable that the most 
primitive types are those in which three bps are present, one 
bemg dorsal and two subventral Triradial s3Tnmetry, of 
which the three-hpped condition is an expression, is a feature 
constantly appearmg m the morphology of the group It is, 
m all existmg forms, combmed with a bilateral S5mimetry, 
and it seems possible that the latter ivas, at some remote 
ancestral penod, superimposed upon it It has even been 
suggested that the Nematodes are the descendants of a sessile 
type of organism, the habit possessed by many free-hving 
forms of anchormg themselves by the tail, by means of a 
sticlg^ secretion, bemg regarded as a survival of an ancestral 
mode of hfe When three bps arc present, each usual!}' 
carries on its outer surface two of the six sensory papilla? 
with which the heads of almost all Nematodes are provided 
In other forms the tliree bps are replaced by a pair of lateral 
lips, each carrymg three papilla? In others, agam, the lips 
have disappeared, but the papilla? are still present on the 
surface of the cuticle surroundmg the mouth In some 
forms secondary hp-like structures, mdependent of the papilla?, 
have been developed 

The mouth may lead directly mto the a?sophagiis, or antenor 
portion of the ahmentary canal IVequently, however, it 
does so mdirectly, through a special cavity or vestibule, 
which may have thickened cuticulnr or chitmoid vails, and 
in which various lands of tooth-like projections or other 
elaborations of structure may be present When this vestibule 
is a cuticular structure vithout a surroundmg muscular 
coat, it IS conveniently termed a “ buccal capsule ” It may, 
however, be of the nature of a modified portion of the oeso- 
phagus itself, and be enclosed m part of the oesophageal 
musculature In such cases it is convenient to refer to it as 
a “ pharjmx ” An oesophagus is present m all Nematodes, 
and m the majority of them this organ, or at least its anterior 
portion, IS provided v ith powerful muscular walls, surroundmg 
a three-sided cuticular tube This tube is a stomodseum — 
i e , is contmuous with the external mtegument — and is 
moulted with the latter at each of the larval ecd3’'ses The 
muscles of the oesophagus are so arranged that when they 
contract the lumen of the organ is dilated The oesophagus 
thus acts as a suction-pump for takmg m hquid food The 
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walls of the oesophagus commonly contam three glands, one 
dorsal and two subventral The dorsal gland usually opens 
close to the mouth or 'withm the vestibule, the others mto the 
lumen of the oesophagus further back Each of these glands, 
as a rule, contams a smgle nucleus In exceptional cases, 
however, the glands may be multmucleate, or the three glands 
may be fused mto a syncytial mass 

In some forms there are also cephahc glands, lymg mamly 
free m the body-cavity and openmg mto the buccal cavity 
In blood-sucking species such as the members of the family 
Ancylostomidai, m which they are often highly developed, 
these glands appear to produce a haemolytic or anticoagulant 
secretion Simdar functions are usually attnbutcd to the 
oesophageal glands It has also been suggested that m some 
cases their secretion has an “ extra-mtestmal ” digestive 
action 

In some Nematodes there is at the posterior end of the 
oesophagus a muscular “ bulb ” contammg a three-sided 
vali^ar structure In others there may be a specialized, 
nearly sohd, posterior portion of the oesophagus, of a non- 
muscular and possibly glandular structure, which it is con- 
vement to distmguish as a “ ventriculus ” This ventnculus 
may give off one or more bhnd processes or appendices of 
smular histological appearance to itself In the AscaridEc, 
when a ventriculus is present, it usually contams the nuclei 
of the oesophageal glands When, however, a smgle appendix 
IS present, this contams the nucleus of the dorsal gland 

The oesophagus assumes unusual forms m certam groups 
In the Trichinelloidra, for example, only its anterior portion 
13 of the ordmary type, and for the greater part of its length 
it is a very narrow tube embedded, or partly embedded, 
eccentrically m a cham of peculiar cells (the ‘ ceU-body ”) 
Accordmg to the observations of Thomas (1924), and of 
Chitwood (1930), hoivevei, even m its narrow portion 
the oesophageal tube still possesses a muscular wall and a 
tnradiate lumen, and is not, as usually descnbed, a mere 
cuticular tube formmg the lumen of a senes of “ dram-pipe ” 
cells In adult Mermithidae the oesophagus is represented 
by a slender cuticular tube, and has lost its connection 
posteriorly with the mtestme, -winch is modified in this group 
mto a sohd “ fat-body ” 

The oesophagus is comiected postenorly ivith the mtestme, 
mto which it commonly opens by means of a ‘ valve ” com- 
IKised of three semicircular flaps The mtestme is, m almost 
all Nematodes, a straight or shghtly smuous tube, ivith simple 
or more or less folded walls In rare cases it is considerably 
longer than the body, and therefore is disposed m loops 
The walls of the mtestme consist of a single layer of columnar 



6 


INTRODUCTIOK 


cells, whose inner ends frequently, if not always, have a 
“ Stabohensaum ” or stnated border This border may 
assume the appearance of a bunch of ciha, and it has been 
thought by some observers that a ciliated epithelium actually 
occurs in the mtestine of certain species No movement 
of the supposed ciha, however, seems to have been observed 
At the postenor end of the alimentary canal there is a “ procto- 
daeum ” (i e an mvagmation of the external cuticle) This 
takes the form, in the female, of a relatively short rectum, 
and m the male of a cloaca, or common atrium mto which 
open both the mtestine and the ejaculatory duct, or termmal 
portion of the genital tube The postenor openmg of the 
ahmentary canal is usually referred to as the anus m the female 
and as the cloacal aperture in the male In the majonty 
of Nematodes there is a postanal or postcloacal prolongation 
of the body, commonly called the tail In the males of the 
Strongyloidea the buisa projects beyond the posterior end 
of the body, and there is no tail In certain other forms the 
anus or cloacal aperture is terminal, so that m these agam 
a tail IS absent 

Caudal Glands 

In many free-living Nemaiodes the cavity of the tail 
contams three -unicellular glands whose ducts open at the tip, 
often through a specially developed tube, which has been 
called by Bastian the “ caudal sucker " and by Cobb the 
“ spinneret ” The function of these glands is to produce a 
sticky secretion, which may become solidified in the form 
of a thread on contact mth vater, and serves to attach the 
animal to solid objects This habit of anchonng themselves 
by the tail is particularly common among species which hve 
in streams or on the sea-shoie Some forms hkve been ob- 
served to progress somewhat after the manner of a “ looper ” 
caterpillar, by attaching themselves alternately by the mouth 
and tail to the substratum In some parasitic genera (e g. 
Physaloptera, and certain Heterakidie and Oxyundm) a smgle 
caudal ,gland has been described, openmg by a subtermmal 
ventral pore 

Nervom System 

The nervous system is entirely enclosed m tissue belongmg 
to the subcuticular layer Its mam centre is m the form of a 
ring of fibres (the “ nerve-rmg ”) surroundmg the oesophagus 
and connected vath a number of ganglia from which longitudmal 
nerve-cords are given off Six such nerves run anteriorly 
to the sense-organs of the head The number of nerve-cords 
given off posteriorly seems to be subject to some variation m 
different groups In Ascaris, in lyhich the nervous system is 
best knovii, tliere are eight posterior cords — a median ventral 
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(which IS the largest), a median dorsal (the next in size), two 
lateral and four sublateral These longitudmal nerves are 
connected at mtervals by a number of asymmetrically-arranged 
transverse commissures The median and sublateral nerves 
are probably mainly motor in function, the lateral nerves 
purely sensory The latter send branches to the cervical 
papillse, and are coimected with the same gangha as the two 
lateral anterior nerves, w'hich supply the lateral cephahc 
sensory organs 

In the male there is a special development of the nervous 
system at the posterior end of the body, m connection with 
the copulatory apparatus and its associated sense-organs 
The ventral nerve- cord is here connected with special gangha 
and with a secondary nerve-iing surroundmg, or partially 
surroundmg, the cloaca The lateral and sublateral nerve- 
cords of each side combme to form a large “ bursal nerve,” 
which IS connected by a number of commissures with the 
ventral nerve and gives off a branch to each of the preanal 
and postanal papillje 

A “ sympathetic ” nervous system has been described m 
certam forms (e g Ascans, Oxyuns, and Ancylostoma) 
This IS situated m the oesophagus, and consists of three 
longitudinal nerves lymg m the three sectors of the oesophageal 
wall, connected by one or more transverse commissures, and 
givmg off a network of fine fibres by which the oesophageal 
muscles are innervated 

The only sense-organs nnlversally present are apparently 
of a tactile nature, and are in the form of papillae (or, m many 
free-hving forms, promment bnstle-hke cuticular structures), 
situated chiefly towards the two extremities of the body and 
each supphed wnth a fine nerve-ending The cephahc sense- 
organs are typically six m number, but may be more numerous 
and arranged m several rmgs A pair of lateral sense-organs 
IS almost mvariably distmguishable by some peculiarity of 
structure from the rest When papiUa-hke these lateral 
organs are usually larger than the others, which, m the 
majority of parasitic forms at least, are situated subdorsafly 
and subventrally Often, however, the lateral organs are 
pore-hke rather than papiUa-hke, and m free-hvmg genera 
they are commonly very highly specialized, and appear to 
consist essentially of tubular channels m the cuticle These 
may assume a variety of forms, bemg sometimes straight, 
sometimes spiral, or of various mtermediate types These 
lateral cephahc organs of free-hvmg Nematodes have been 
termed by Cobb the “ amphids,” to distmgmsh them from 
the other cephahc organs The lateral organs of some para- 
sitic forms, especially in their free-hving larval stages, closely 
resemble them, and it may probably be assumed that the 
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lateral organs or lateral cephalic papillae are holomogous 
throughout the group, though their function may not m all 
cases be identical 

In almost all parasitic Nematodes there is a pair of cervical 
papillae (the “ deinds ” of Cobb), situated m or near the 
lateral Imes m the oesophageal region In some forms there 
IS also a pair of lateral or subdorsal papillae m the middle 
region of the body, called by Seurat the “ mtestmal papillae ” 
Exceptionally the cervical papillae may be multiphed so as 
to form two extensive series, or there may be numerous 
papillae arranged m more or less regular longitudmal rows 
throughout almost the whole length of the body The tail, 
m both sexes, usually bears a pau* of lateral sense organs 
which are often rather pore-ldce than papilla-hke, and have 
been called by Seurat the “ caudal pores,” and by Cobb the 
” phasmids ” In addition to these, the caudal end of the 
male is usually provided with special papillae, doubtless 
concerned m copulation These vary greatly m number m 
different genera, but their number is more or less constant for 
a given species They are mainly arranged in bilaterally 
symmetncal pairs and subventral or sublateral m position, 
but median ventral papilla are also sometimes present in 
the vicmity of the cloacal aperture In the males of the 
Steongyloidea the papilla are limited to about six or seven 
pairs, and form the terminations of the rays of the bursa 
Some of them may be situated on the mside and some on the 
outside of the bursal membrane Frequently there is an 
additional pair of “ prebursal ” papilla just m front of the 
bursa, or withm the bursa just behmd its attachment to the 
body In the females of some Nematodes there is a pair 
of papilla m the neighbourhood of the vulva 

In many free-hvmg Nematodes “ eye-spots,” or oceUi, 
are present These consist of masses of pigment withm the 
body-cavity, m mtimate connection vuth the oesophagus, 
and sometimes surmounted by a hyalme body actmg as a 
lens Such organs are unkno^vn among the paiasitie forms 

Excretory System 

In its simplest form the excretory apparatus consists of a 
smgle unicellular gland-like organ, termed by Cobb the 

renette, usually situated m the oesophageal region, and 
connected with the exterior ^by a very narrow ventral duct 
Such a simple excretory cell occurs not only m many free- 
hvmg forms, but also m some of the more primitive parasitic 
genera, and even m the larvae of some of the more highly 
specialized forms In the majority of the latter, when adult, 
there is a pair of lateral excretory canals, embedded in or 



INTRODUCTION. 


9 


closely connected "with the lateral fields These canals run 
throughout almost the entue length of the body, and are 
connected m the oesophageal region by a transverse ventral 
“ bridge,” to open mto a narrow ventral duct leading to a 
small excretory pore In some forms (e g some of the 
Oxyundse) there is a relatively large bladder-hke expansion 
connected ivith the termmal excretory duct In some cases 
the canal of one side (usually the left) is larger than that of 
the other, while in certam highly specialized forms (the 
Anisakinse and some Angmlluhmdse) only one canal is 
normally developed In the Anisakinse the canal of the 
right side is more or less rudimentary or absent, while that 
of the left side is partly mo(Med mto a nbbon-hke “ gland,” 
and the pore is situated very far forward, sometimes actually 
between the bases of the subventral bps Both canals appear 
to be absent m the DiocTOPHYMorDEA and Tbichtnelloidea, 
and occasionally m other groups * 

In certam Rhabditidm additional lateral canals have been 
described m the posterior part of the body, opening by separate 
pores and sometimes havmg contractile ampidlse at then* 
bhnd ends 

The protoplasmic covenng of the whole canal system almost 
invariably contams only three nuclei TSvo of these are 
connected -with the termmal duct, wliile the third belongs 
to the two lateral canals, and, when these are paired, is 
situated asymmetncally (usually on the left side) near the 
opening The excretory system appears to contam no ciha 
or flame-cells 

“ Phagocytic organs,” m the form either of giant cells or 
of branching plasmodia projectmg from the lateral fields mto 
the body-cavity, have been described m certam species, 
particularly among the Ascandse These organs are said to 
act as filters for the removal of bacteria or other foreign 
particles from the fluid of the body-cavity 

Respiration 

Special circulatory and respiratory systems are entirely 
lacfcmg m the Nematodes The fluid of the body-cavity may 
possibly carry oxygen to the organs bathed m it, but the 
oxygen requirements of most parasitic species (or at least of 
those which hve m the lumen of the mtestme) appear to be 
almost neghgible 


* A system of classification, based on the presence or absence of 
the excretory canals, was proposed by von Linstow (1905), but has not 
been gCneraUy adopted He divided the Nematodes mto three groups . 
Secementcs, havmg canals m the lateral fields , Resorbentes, havmg 
lateral fields without canals , and Pleuromyani, m which lateral fields 
were absent 
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Beproductive System 

With few exceptions, the sexes are separate among the 
Nematodes Hermaphroditism and parthenogenesis, however, 
occur m certam genera In the bisexual forms the males are 
almost mvariably smaller and less numerous than the females. 
In many cases the difference in size is so pronounced that the 
males are hable to be overlooked in coUectmg, or mistaken 
for immature forms The habits and habitats of the sexes, 
among parasitic species, may also be different The female 
may live almost completely buried m the wall of an organ, 
such as the crop of a bird, while the male does not burrow, 
but wanders freely m the lumen 

The reproductive glands m both sexes are elongate and often 
much convoluted tubular or sac-hke organs, closed at the free 
end and contmuous at the other end with the ducts by which 
their products reach the exterior In the males of some 
forms which may probably be regarded as primitive (chiefly 
among free-livmg genera) there is a pair of testes, running 
m opposite directions or parallel, but both connected with a 
common duct In the majority of Nematodes, however, the 
testis IS smgle At the free end of the testis the cells destmed 
to give rise to spermatozoa usually form a sohd column 
Towards the other end 8permatoc3rtes m successive stages 
of development are found, attached, m most famihes, to a 
central axis, or rhachis The spermatozoa are only eicception- 
ally elongate and tailed, hke those of most other groups of 
animals More commonly they are rounded, conical or rod- 
Iike cells, usually wuth some poiver of amteboid movement 
Specialized regions of the male duct may often.be distmguished, 
and are sometimes referred to as a vas deferens, a semmal 
vesicle and an ejaculatory duct, the latter bemg a muscular 
posterior portion openmg mto the cloaca A pair of “ cement 
glands ” IS sometimes present, opemng mto the ejaculatory 
duct, and producmg a substance which serves to attach the 
male firmly to the female durmg copulation This “ cement ” 
often remains for some time after copulation as a kmd of 
opeiculum over the vulva of the female, or even as a complete 
ring surroundmg the body 

In connection with the cloaca there is usually a sheath, or a 
pair of such sheaths, containmg a copulatory spicule or 
spicules These are chitmoid structures, varying greatly m 
form m different famihes and genera, and rerving as mtro- 
mittent organs, though not directly connected with the 
ejaculatory duct Their chief function is probably that of 
“ holdfasts ” durmg copulation, or mstruments for expandmg 
the lumen of the vagma In many eases they probably act 
as gutters ” for the conveyance of the sperm, while it has 
been suggested that they are also used as organs of excitation. 
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Their extrusion and retraction are brought about by special 
extensor and retractor muscles connected with the sheaths 
In many genera the two spicules are equal m length and similar 
m form They may, however, be of different shapes though of 
approximately equal length, w'hile in many cases (particularly 
among the FUiABioiDEA) they show a more or less pronounced 
mequahty m size and at the same time a marked dissiimlanty 
m shape As a rule m the FiLARiorDEA the left spicule is 
the longer In the family Heterakidie, on the other hand, 
when the spicules are unequal, the right spicule is usually 
longer than the left In some families and genera there is 
only one spicule, or spicules are entirely lacking 

In the males of many genera there is, m addition to the 
spicules, another chitmoid structure (or one or more pairs of 
such structures) formed as a thickening of the dorsal w’^all 
of the cloaca, and often appearmg to serve as a guide for the 
spicules This structure is usually called an “ accessory 
piece ” or “ gubemaculum ” A further chitmoid supportmg 
structure is sometimes developed m connection with the 
ventral A\all of the cloaca, especially m the Strongyloidea, 
and has been named by Hall the “ telamon ” Unfortunatelv 
there has been a good deal of confusion m the application of 
these terms, and the structures for which different authors 
have used the same name are clearly not always homologous. 
It seems best, therefore, m most cases to retam the old term 
“ accessory piece ” 

In some free-hvmg forms there are modified preanal or 
postanal papillae on the ventral surface of the male (usually 
111 a median row), havmg frequently a more or less complex 
chitmoid framework These are probably chngmg organs 
assistmg m copulation, and are commonly, referred to as 
“ supplementary organs ” Of a somewhat similar nature is 
the preanal sucker or sucker-like organ met with m the 
Heterakidae and Kathlamidas^, and occasionally m other groups 
of parasitic Nematodes This is a depression m the cuticle 
supphed with special muscles, and provided, m the Heter- 
alanae, with a well-defined rmg-hke supportmg structure of 
thickened cuticle 

The genital tubes of the female are, m the majority of cases, 
paired Generally speakmg, there is a muscular vagma, 
ieadmg mto an undivided portion (often called the “ common 
trunk ”) of the uterus, and the latter divides to form two 
branches, each ending m a separate ovary In what may be 
considered the more primitive types, the vulva (which is 
always ventral) is situated in the middle region of the body, 
and the two gemtal tubes, commumcatmg with it by a short 
vagma, extend towards the opposite ends of the body The 
position of the vulva, however, has been shifted, m various 
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groups, towards one or other of the extremities, and this has 
led to many modifications in the arrangement of the gemtal 
tubes It 18, of course, obvious that a number of arrangements 
are possible The two tubes may, as alreadj’- described, diverge, 
more or less at right angles to the vagma,'in opposite directions 
In this case they are commonly spoken of as being “ opposed,” 
or by Railliet and some other authors as “ divergent ” On the 
other hand, they may be connected with the vagma in such a 
way as to run, parallel to each other, towards the antenor 
or postenor end of the body In this case they are usually 
said to be ‘‘ parallel ” * Each of these two mam types of 
arrangement is susceptible of vanous modifications, for which 
Seurat has elaborated a system of terminology The opposed 
type he names “ amphidelphy,” and forms in which it occurs 
are called “ amphidelphs ” The condition m which the 
gemtal tubes are parallel is termed “ opisthodelphy ” or 
“ prodelphy,” accordmg to whether the tubes run backward 
or forward from their junction with the vagina Seurat 
considers that “ prodelphy ” is the pnmitive condition, and 
that it has been preserved m such forms as Heierodera and the 
majority of Oxyundie In certam other groups, m his view, 
“ prodelphy ” has been secondarily acquired (presumably by 
way of “ amphidelphy ”) Whatever their arrangement, the 
female gemtal tubes, like those of the male, show a difFerentia- 
tion mto vanous regions At the distal end of each is an 
ovary, which varies m form from a relatively short cone to 
an enormously long and coiled thread In the ovary the 
oocytes are formed m the same manner ns the spermatozoa 
in the testis There is a distal germmative zone m which 
the cells are packed together m a sohd mass, or in a smgle row, 
and a proximal zone of growth m which they are usually 
attached for some tmie to a central rhachis Passmg further 
along the ovanan tube, the germmal cells become free Ulti- 
mately they pass through an oviduct (often of narrower 
cahbre) mto the uterme branch At the distal end of this 
there is sometimes a specialized receptaculum semmis, m 
passmg through which the ova are fertilized. In any case, 
fertilization takes place m the uterus, and after this, as a rule, 
a firm shell of a clutmoid substance is secreted round the egg. 

The wall of the ovary is composed of an outer membrane 
(tumca propria) and an epithehum of elongate, spmdle- 
shaped cells The walls of the oviduct and uterus are pro- 
vided, m addition, with a layer of transverse muscle-fibres 
between the outer membrane and the lining epithehum 


cmverg^t,” sometimes used m this sense, seems 
unfortunate and liable to be misleadmg 
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The lining of the uterus sometimes consists of -very large, 
elongate, flattened cells with several nuclei The Uterme 
branches, and their ovaries, are occasionally more than two 
in number (usually a multiple of two), and occasionally 
numerous, m forms m wflich they are parallel 

The displacement of the female genital aperture towards 
either end of the body, m forms m which the gemtal tubes 
were presumably ongmally opposed, has led m some cases 
to the great reduction or complete disappearance of one of 
the tubes This is most frequent where the vulva is near the 
posterior end The postenor uterme branch sometimes 
remams m a vestigial condition as a short egg-reservoir, 
without an ovary In two small orders of parasitic Nematodes, 
the TRiCHiNEriLOiDEA and Dioctophymoidea, the gemtal 
tube is mvariably smgle m both sexes In the former the 
female is “ opisthodelphous,’’ m the latter “prodelphous ” !&i 
both groups the germmative area of the testis or ovary extends, 
accordmg to Rauther, along its whole length as a tube or as 
a strip along one side, and there is no rhaclus These pecuh- 
arities are considered by Rauther of such importance that he 
places the forms possessmg them m a special group, which 
he names Hologonia, whfle aU the rest of the Nematodes 
(m which the gonads have a termmal germmative zone) are 
classed together by him as Telogonia 

The vagma, m its simplest form, is a cylmdncal duct with 
a cuticular hnmg which is continuous with the external 
cuticle of the body, and havmg a musculai coat consistmg 
of one or more layers of circular fibres and an mner layer of 
longitudmal fibres It is of very variable length m different 
groups, and frequently becomes very complex m structure 
The term “ ovejector ” has been apphed by Seurat to the 
whole of the organ here called the vagma This name, how- 
ever, IS better restricted to certam special structures often 
connected with it, which appear to control the passage of eggs, 
or to prevent them from retummg m the direction of the uterus. 
There may be only one such ovejector, situated near the vulva 
and takmg the form of a specially modified portion of the 
muscular duct, as m many Ftlaeioidea In many of the 
Steongyloidea, however, there are paired ovejectors con- 
nectmg the two uterme branches with the unpaired portion 
of the vagma These generally consist of a glandular portion, 
nearest to the unpaired duct, and a muscular portion or 
sphmcter 

Development , 

Nematodes may be oviparous (producmg eggs which hatch 
some time after deposition), ovoviviparous (producmg eggs 
which may or may not have firm shells, and which hatch 
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immediately after deposition) or viviparous (producing eggs 
which hatch while still contained in the uterus) The majonty 
both of free-living and jiarasitic forms are oviparous In the 
former and m the more primitive parasitic genera the number 
of eggs produced by an individual female is usually relatively 
small, and their size relatively large In the more highly 
specialized of the parasitic forms however, a very much 
larger number of eggs is usually produced, and these are very 
much smaller relativelv to the size of the parent W'orm 

The eggs are usually of a regular ovoid shape, but show 
much variation in different famihes, being sometimes nearly 
cyhndncal, bometnues barrel-shaped, sometimes subglobular 
or quite spherical, and occasionally lenticular Among the 
Oxyuridai they often have one convex and one more or less 
flattened surface, and may even sometimes be descnbed as 
‘ banana -shaped ” In the eggs of certam famihes and genera 
polar plugs or opercula arc present at one or both ends of the 
shell, and in other cases there may be at one or both poles a 
filament or a bunch of filaments The function of such fila- 
ments IS probably in some cases to keep the eggs together 
m clumps, so as to ensure multiple mfcction of the host-animal 
which swallows them , in others they are known to serve for 
the attachment of the eggs to vegetation The surface of 
the egg-shell may bo smooth or vanously sculptured or 
ornamented The ongm of the egg-shell has not yet been 
satisfactorily explained Immediately after fertihzation the 
ovum secretes round itself a thin vitellme membrane Some 
authoriticb think that the formation of the more or less stout, 
chitmoid ^hell is merely a contmuation of this process, while 
others believe that the shell is secreted by the walls of the 
uterus While an additional coat is appaiently, in some 
species, deposited on the shell by “ varnish glands ” situated 
in the vagina, it is doubtful whether glandular cells capable of 
secreting the shell-substance exist m the uterus 

In ovoviviparous and viviparous forms the egg-shell is 
usually represented by a thm, elastic membrane, which may 
elongate and adapt itself to the shape of the developmg 
embryo 

It IS not intended here to deal wath the embryology of the 
Nematodes, the details of which may be found in general 
text-books of mvertebrate zoology and embryology It will 
be sufficient to state that Nematodes do not undergo any 
pronounced metamorphosis in the course of their development 
A young Nematode, at birth, or on hatchmg from the egg, 
has the typical external form of the group It may, m fact, 
be said that at this early stage the larva is often a more t3rpical 
Nematode than its parents, for considerable modifications 
in shape may occur m the adult 
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The development of the embryo Avithin the egg is not, m 
the majority of forms, completed unfed some feime after ovi- 
position, the contents of the eggs, when laid, bemg either m 
an unsegmented condition or in the early stages of segmentation 
Tt> such cases the eggs usually reach the exterior with the faeces 
of the host, and a period of time varying from a few days 
to several weeks, and pattly dependent upon conditions of 
temperature and moisture, must elapse before the embryos 
are ready to hatch. In some of the more highly specialized 
parasitic forms an embryo is already fully developed in the 
egg before oviposition These are commonly forms requirmg 
an mtermediate host for the development of the larva, and their 
eggs do not, as a rule, hatch unless first mgested by a smtable 
host 

The young Nematode, on leaving the egg, is usually what is 
termed a “ first-stage larva ” The larval period is divided 
mto a succession of stages by moults or eedyses, of which there 
are usually four At each moult the outer cuticle becomes 
detached, together with the hiungs of the mouth, oesophagus 
and fectum As each new cuticle is formed beneath the old 
one about to be moulted, vanous changes may occur in the 
structure of the mouth and other cuticular parts of the larva, 
while the gradual differentiation and development of its 
mternal organs are also proceeding The second of these 
moults is often of special importance in the hfe of a Nematode 
If a, parasitic form, it is at this pomt that it reaches the 
“ infective ” stage, and, ceasmg to hve and feed like a free- 
livmg form, awaits the opportumty of entermg a host This 
infective stage is, m certain genera, reached before hatching 
from the egg Generally speakmg, however, it follows two 
periods of active feedmg and growth, separated by the first 
moult The nature of the food taken by larval Nematodes 
has not yet been very fully mvestigated, but there is evidence 
that m many cases it consists prmcipaUy of bactena At all 
■events, cultures of BaciWiis coli have been found to provide 
very smtable food for the larvae of several kmds of Steongy- 
LODDEA 

IVequently the second cuticle is not shed at once, but is 
retamed as an additional protective envelope or sheath which 
enables the larva to withstand many adverse conditions 
The third-stage larva, m its sheath, may be able to wth- 
stand apparent desiccation for long periods, and to “ come to 
hfe ” agam when exposed to moisture This extra power of 
resistance m the third-stage larva is extremely useful to many 
parasitic forms, enabhng them to survive on vegetation or m 
comparatively dry sod until an-opportumty occurs of mvadmg 
a host It also assists them in the dangerous passage through 
the stomach of the host, by protectmg them agamst the action 
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of the gastnc secretion In the safer alkahne medium of t 
intestinal contents the old second cuticle is usually promptly 
shed 

The genital oigans, represented m the earher stages by a 
small mass of cells (“genital rudiment”), undergo httle 
development, as a rule, until the fourth stage The gemtal 
rudiment, m both sexes, then becomes elongated and takes 
on the form of a tube, or paired tubes, gradually acqumng 
the disposition and differentiation into various regions found 
in the adult The sexes are thus often distinguishable durmg 
the fourth larval stage The rudiments of the accessory 
sexual organs of the male (spicules and accessory piece) are 
usually laid down towards the end of this stage as sohd masses 
of cells After the fourth moult the development of the whole 
of the genital organs proceeds rapidly, and the worms quickly 
assume the character and functions of adults 


Bionomcs and Life-histoby j 

A very large number of species of Nematodes are ffee-hvmg. 
Broadly speaking, these comprise forms inhabitmg the soil, 
fresh water, and the sea or its shore, nnd are mostly of very 
small size The temcolous and freshwater forms mclude many 
which live in decomposmg organic matter of the most varied 
kmds, and others which show various degrees of association 
with other organisms, both vegetable and animal, as temporary 
parasites or as commensals Many, such as the vmegar-eel 
{Anguillula aceli), probably subsist chiefly on bactena 
Aquatic species seem to feed mamly on algse and diatoms 
The Anguillulmidas attack the roots or other parts of plants 
by means of a specially developed piercmg organ or stylet 
Some species only pierce the outer cortex, presumably for 
the purpose of feedmg on the 3uices Others penetrate more 
or less deeply inta the tissues, while some are responsible for 
the production of galls and other deformations of the plant 
Some free-hving forms, notably the members of the genus 
MoTumchus, are carmvorous, and their prey often consists of 
other Nematodes Many species hve m more or less close 
association with other mvertebrate animals, as commensals — 
m the cavities of sponges and corals, for example, or m the 
galleries formed by the larvae of wood-bormg beetles Some 
forms appear to make use of msects as means of transport, 
being often found, for example, under the ivmg-caises of beetles 
A remarkable case of apparent commensahsm with a verte- 
brate is that of Odontobius cell, which occurs in colonies on 
the surface of the baleen-plates m the mouths of whales 

From such associations it is an easy step to genuine parasitism, 
and of this all degrees may be found With the development 
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of the parasitic habit, many Nematodes seem to have assumed 
the power of growmg to a much larger size, while the parasitic 
forms also show a much greater range of variety in structure 
and adaptive specialization than their jfree-hvmg relatives 
The most stnlung specialization has taken place m the direction 
of mcreased fertUity, as is often the case with mtemal parasites 
It has been estimated that a smgle hookworm may produce 
as many as 9,000 eggs a day, and a smgle A'scaris between 
230,000 and' 250,000 a day Tins high rate of reproduction, 
of course, tends to compensate for the high rate of mortahty 
in creatures Avhich depend so much upon chance for their 
entry mto smtable hosts Of the “ degeneration ” which is 
commonly said to result from parasitic habits there is httle 
trace among the Nematodes, beyond the loss of “ eyes ” and 
promment sensory bristles, which would be of no service to 
them m the interior of the host Such organs, however, are 
not always possessed by the free-hvmg forms 

The Nematode parasites of invertebrates fall mto several 
categories, according to their different types of hfe-history 
Some (such as Allantonema, SpJiairularta) have an adult stage 
m the body-cavity of an mvertebrate host, but pass the rest 
of their hfe-cycle (which may mclude a bisexual generation) 
as free-hvmg organisms Others, such as the Mermithidce, 
pass only part of their larval period as parasites m the body- 
cavity, the adults bemg free-hvmg Others agam (chiefly 
Oxyundaj), which mhabit the alnnentary canal of such 
creatures as centipedes, cockroaches and beetles, are parasitic 
throughout aU their stages, only the eggs havmg any existence 
outside the host Lastly, there is a large assemblage of forms 
whose larvgs are foimd ehcysted m mvertebrates, and cannot 
develop mto adults untd mgested by a vertebrate 
The Nematode parasites of vertebrates exhibit the greatest 
diversity m specialization and adaptation to their hosts, m 
habitat, m mode of hfe and m developmental history The 
most primitive types, probably, are those which have a direct 
development, without the mtervention of an mtermediate 
host These are forms such as the Oxyuridse and Heterakidae, 
some Ascandse and most of the STRONGYiiOiUEA They 
mhabit the lumen of the ahmentary canal, and many of them 
feed on partly digested orgamc matter, on mucus, or on 
bacteria and 'Protozoa, bemg thus comparatively harmless so 
far as the host is concerned Some of them, however, have 
developed the habit of clmgmg by the mouth to the mucous 
membrane, and this has led m some cases to more mjunous 
activities, through the partial destruction of the membrane 
Many of the Steongyloidea, for example, mgest cellular 
elements from the mucosa itself, or feed on blood escaping 
from damaged capillaries There is evidence that some of 
NEM C 
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them produce histolytic and anticoagulant secretions, and 
that external digestion plays a part m their feedmg processes 

Many forms, instead of hvmg free m the lumen, or merely 
attachhig themselves to the walls of the ahmentaty canal, 
burrow into glands or excavate galleries m or beneath the 
Immg, or even cause the production of tumours in the thickness 
of the walls 

Apart from the alimentaiy canal, there is hardly an organ or 
tissue of the body that may not be the habitat of some Imid of 
Nematode Thus the trachea, bronchi, bronchioles and lung 
tissue may be mvaded by “ lungworms,” the heart and blood- 
vessels by Filamds and other forms, the serous cavities, 
peritoneal, subcutaneous and mtermuscular connective tissue, 
and the unnogemtal system, by worms belonging to vanous 
famihes Adult worms rarely occur in situations from which 
their eggs or larval have no means of escape to the exterior, 
and when they do so occur must be regarded as “ erratic ” 
parasites Larval forms, however, usually m an encysted 
condition, may be found m almost any situation 

In the direct type of life-history the infection of the host 
may take place either by means of eggs or by means of larvai 
In the former case a period of exposure in the open (usually 
a matter of some weeks) is necessary for the development 
of the contained embryos to the mfectivo stage The eggs, 
on bemg swallowed by the host, generally do not hatch m the 
acid environment of the stomach, but do so on reaching the 
upper part of the mtestme, where they meet with an alkahne 
medium In a comparatively small number of cases the larvai 
remam mthm the intestine, undergomg their remainmg 
moults theie and groiimg to maturity The larvai of some 
species burrow temporarily mto the mucosa or submucosa, 
and may form cysts there, to emerge later mto the lumen 

Probably m the majority of cases, however, a much more 
complex course is followed between the hatching of the larvae 
and their arrival m their final habitat After hatching, the 
larvae proceed at once to burrow into the v alls of the intestine 
and penetrate mto the small mesenteric vems or mto lymphatic 
vessels Thence they are usually cained by the blood-stream 
of the portal system to the hver, on agam to the heart, and by 
way of the pulmonary arteries to the lungs Forms which 
live m the blood-vessels may, of course, proceed no further 
m their migration In other cases the larvae ultimately rupture 
the capillary vessels m the lungs and escape mto the alveoh 
and bronchioles Should the habitat of the species be the 
air-passages, the course of migration may stop here , but 
many mtestmal parasites follow the same route, and contmue 
it further Passmg up the bronchi and trachea, they enter 
the mouth and are swallowed a second time Some growth 
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and development have usually taken place durmg the passage 
through the lungs, and the larvae now remam m the alimentary 
canal and, havmg undergone the final moult, become sexually 
mature 

In the case of placental mammals, the migration by way 
of the blood-stream mvolves the possibihty of prenatal m- 
fection, and this occurs, for example, m dogs and cats, should 
the female, a few days before the birth of the young, have 
ingested the eggs of Ascarids or become mfected mth the 
larvae of hookworms 

As has already been mentioned, infection may take place 
by means of larvae The mfective (third stage) larvae may be 
mgested passively by the mouth, as is the case, for example, 
vTth many of the STRONGYUorDEA parasitic m herbivorous 
ammals The larvae of these forms frequently have the habit 
of chmbmg up on to the grass when it is wet with dew or ram 
The mfective larvae of certam other forms, such as the hook- 
worms and Strongyloides, have the power of actively pene- 
tratmg the skm of the host Thus infection may take place 
through contact ivith soil which contams the larvae After 
entermg the skm, the larvae find their way mto the blood- 
s earn, and follow a course of migration within the body 
similar to that which has been described above 

A qmte different type of hfe-history is that m which develop- 
ment IS mdirect, and the larvae pass tlirough one or more 
mtermediate hosts before entermg the definitive host As 
has already been mentioned, encysted larval forms are very 
common among the tissues of both mvertebrates and verte- 
brates So far as is knoivn, the whole of the family Spiruridae 
■{usmg this term m a wide sense, correspondmg Avith the super- 
family Spiruroidea of many authors), have a hfe-history of 
this kmd, their normal first hosts bemg mvertebrates The 
eggs are swallowed by the mvertebrate host, and the larvae 
hatchmg from them m its alimentary canal make then- way 
mto its body-cavity or connective tissue, where they generally 
become surrounded by a capsule or cyst derived from the 
host’s tissues They undergo the first two moults, and await, 
as third-stage larvae, the chance of the first host being devoured 
by the second or defimtive host In many cases the animal 
to which the first host is most likely to fall a prey is a verte- 
brate to which the parasite is well adapted, and in which it 
can complete its development to maturity Sometimes, 
however, the normal second host is a herbivorous animal, 
and m this case it seems that the fortunes of the parasite 
must depend upon the chance of the first host bemg mgested 
accidentally by the second with the vegetation upon which 
it feeds Even uhen the normal second host is a carnivorous 
animal, it frequently happens that the larva, contamed m its 

c2 
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final host, is ingested by some other vertebrate m which it is 
incapable of attaining maturity This may often prove fatal 
to the parasite, but is not necessarily so, since the larvaa of 
some forms, such as Spirocerca, are capable of becoimng re- 
enej'sted in various kinds of small vertebrates The latter 
may thus act as second mtennediate hosts, and may, in their 
turn, fall victims to a suitable final host 

Certain other groups, such as the subfamily Anisaluna; 
of the Ascandai, and the fainilj’- DioctophjTnidaj, appear to 
have a life history ver}’ similar to that of the Spirundai 
Their enejsted larvai occur chiefly m fishes or batrachians, 
and their adults in anunals vhich prey upon these hosts 
Some of them appear also to molve use of an invertebrate as 
first mtermediate host, but it is not v et known v hether this is 
the general rule 

Fmally, the highlv specialized life-histoiy characteristic of 
the Filariidai must be mentioned In this farailj the inter- 
mediate hosts, or vectors, are usuallj’ mosquitoes or other 
blood-suckmg flies The adults hv’^c m the connective tissue, 
blood-vessels, Ijunphatic sj'stem or serous cavities of verte- 
brates, and the females are vinpnrous or ovoviviparous 
The fi[r?t-stage larvae, or microfilaria;, find their va'\ mto the 
blood-stream or mto the lymphatics, whence tliej’^ may be 
taken uji by the vector in the act of suction Unless so taken 
up by a suitable insect, they are unable to develop be}ond 
the first stage Withm the insect thej usually migrate from 
the stomach to the thoracic muscles, and hero contmue their 
development, undergo at least one moult, and maj grow to 
many times their original size Ultimately they migrate 
towards the head of the msect, and many of them collect 
m the labium When the insect bites they travel down tins 
organ and emerge from it on to the skin of the animal bitten 
They then at once proceed to penetrate the skm, enter the 
lymphatics or blood-vessels, and are thus carried to the site 
in which they are able to develop to maturity 

The Relationsidps between Parasitic Neaiatodes 

AND THEIR HoSTS 

There is a common behef that all parasites, and more 
especially mtemal parasites, are mjurious to the health of 
their hosts Though this idea may contam an element of 
truth, it certamly requires much quahfication Parasitic 
worms of one kmd or another occur in nature m almost everj’’ 
species of vertebrate, and often m almost every mdividual 
of the species They are frequently present m large numbers 
without produemg any visible signs of disease or discomfort 
All the available evidence pomts to the conclusion that mtemal 
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parasites are a normal feature of the life of most animals, 
and that m the process of evolution certain parasites and certam 
hosts have become mutualty adapted to each other There 
clearly exists between the parasite and its host a certam state 
of equihbnum, and so long as this is not disturbed by any 
abnormal circumstances the well-being of the host is not, 
as a rule, seriously alFected When as is often the case with 
domestic animals, diseased conditions do make their appear- 
ance as a result of parasitic infection, this is generally due to 
some mterference with the normal conditions of nature 
Most of the parasitic diseases of farm stock, for w Inch Nematodes 
are often responsible, are directly due to overcrow'dmg, 
insanitary housmg, malnutrition and the lack of adequate 
provision for frequent changes of pasture In consequence 
of these conditions abnormally heavy infections are acquired, 
the resistance of the hosts is lowered, and their health may be 
very seriously affected by parasites which appear compara- 
tively innocuous when present in smaller numbers, or when 
they occur in closely-related wild animals 
There are a number of ways in which internal parasites may 
do damage to their hosts Broadly speakmg, the kmd of 
damage done falls into two categories — mechanical and 
physiological Mechanical damage to the tissues may be 
done by larval Nematodes in the course of their migration, 
and also, in exceptional cases, by adult forms w'hich wander 
about the body Occasionally the ducts of important organs 
may be blocked , Ascaris, for example, may block the bile- 
duct, wath more or less serious results Sometimes skm- 
penetratmg larvae, or worms burrowmg and migrating among 
the tissues, may mtroduce, or pave the Avay for, bacteria and 
other pathogenic organisms, and thus mdirectly cause disease 
A stnkmg example of the effects that may follow upon 
w'hat might be called “ parasitic starvation ” is furnished by 
the Mermithidae The larvae of these worms, which hve m 
the body-cavity of msects, and there grow to a very large 
size, appear to feed -by the absorption of the body-fluid (blood) 
of their hosts In so domg they deprive the organs of the 
msect of their proper nourishment, with the result that the fat- 
body of an infested msect is often found to be almost non- 
existent Further, in many cases the development of the 
gemtal glands is arrested and the msect rendered sterile 
This physiological castration may even show itself m changes 
m the external appearance of the msect Among ants, for 
example, mdividuals infested with Mermts are sometimes 
deprived of the_ power of flight, and changes m the outward 
appearance of udested males, females and workers have led 
to such mdividuals bemg distinguished as “ mermithaners ” 
‘ mermithogynes ” and “ mermithergates ” 
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A clear distinction between mechanical and physiological 
effects IS not always easy to make m the case of parasites 
of the alimentary canal The mere abstraction b}^ the 
parasites of a certam amount of partially-digested food maj 
ha^e little or no appreciable ill-effect If, however, the 
parasites feed at the expense of the host’s blood, or upon the 
cellular elements of its tissues, their attacks may produce 
lesions which are primarily of a mechanical nature, but lead 
to more or less profound physiological disturbances To take 
an example, human infestation with hookworms may lead 
not only to ulceration of the intestinal walls, but to a severe 
form of ansemia Further, especially in children and adoles- 
cents, it may have still more far-reachmg cfFccts, leadmg to 
a general arrest of development, both physical and mental. 
Here, therefore, it seems almost necessary to assume that 
somethmg more than mere mechanical mjiir3' is involved. 
There is, m fact, a growing mass of evidence to the effect 
that many parasitic worms produce toxic substances which 
may, in given circumstances, be absorbed into the blood 
of the host and affect its physiological constitution How and 
why such toxins are produced by the parasites are questions 
which have not yet been satisfactonly answered We know, 
however, that worms, m the same way as bactena and other 
micro-organisms, can act as antigens and cause the production 
of antibodies m the blood of the host Not only can the 
presence of parasites often be detected by appropriate comple- 
ment-fixation and other serological tests, but a hght infection 
wuth a given parasite is often found to confer a certain degree 
of immunity against subsequent infection wTth the same 
parasite 

It has already been mentioned that histolytic and anti- 
coagulant secretions appear to be produced by the oeso- 
phageal or cephahe glan<& of some Nematodes Many species 
which simply attach themselves by the mouth seem to produce 
a land of liquefaction of the host’s tissues near the pomt of 
attachment, and apparently feed on them in this predigested 
form Others also, such as Spirocerca, w’hich cause the forma- 
tion of nodules or tumours, apparently feed on an amoiqihous 
mass produced by the hquefaction of the mterior of these 
growths 

The host’s tissues frequently^ behave towards an invadmg 
parasite m the same way as towards any other foreign body 
That is to say, a local mflammatory reaction is set up, leuco- 
cytes (mamly eosmophil m the case of a worm parasite) sw'arm 
round the offending object, and by the organization of these 
cells a capsule of fibrous tissue is formed A “ w'orm-nodule ” 
thus usually consists of a more or less hard fibrous capsule 
surroundmg a caseated mass m the centre of w'hich lies the 
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parasite If the parasite dies, and sometimes even before its 
death, the mass usually becomes calcified, and this process 
ultimately mvolves the parasite itself 

The mflammation set up b}”^ tissue-invading Nematodes 
does not, however, always lead to the formation of nodules 
It may lead to hypertrophj'^ of the invaded tissue, and to more 
or less marked changes m its nature The new growth of 
tissue may even become malignant, and this brmgs us to the 
vexed question of the part played by Nematodes (as well as 
other worm parasites) in the causation of cancer This is 
not the place for a discussion of this question, and it will be 
sufficient to say that, while suspicion attaclies to a number of 
species of Nematodes, the evidence against most of them is 
stUl incomplete The two best-authenticated cases are 
GongyUmema neoplasticum and Capillana gastnca, both 
parasites of the cardiac portion of the stomach of rats, and 
both apparently capable, under natural and experimental 
conditions, of inducing carcinoma But even in these cases 
we are as yet ignorant of the other factors that may be involved, 
and it cannot be assumed that the worms are directl}’- re- 
sponsible for the formation of the new' grow'ths 

Specii-icity 

The limitation of a given parasite to a certain kind of host, 
or to certain closely -related hosts, is a phenomenon met with 
m varying degrees m all groups of parasites, and usually 
called specificity Among the parasitic Nematodes some 
genera and families show a very marked degree of specificity, 
while others have a wide range of hosts which may not be at 
all closely related There is a tendency, as might be expected 
on the' hj’pothesis of parallel evolution, for highly-specialized 
hosts to harbour parasites which are themselves highly 
specialized and do not occur m other hosts In elephants, 
for example, we find a w'hole •senes of genera of Nematodes 
which are peculiar to these animals Representative species 
of the genera frequently occur m both the Indian and the 
African elephants, but not identical species From this ib 
seems reasonable to conclude that the common ancestor of 
the two types of elephant must have harboured a senes of 
Nematodes W'hich w'ere alreadj' diverging from those found 
m other animals, and which were the ancestors of the forms 
existmg to-daj'^ The gradual divergence of the hosts must 
have been accompanied by a similar divergence of the para- 
sites In such a case as this it seems evident that the pre- 
dominant factor m determmmg the range of the parasites 
must be the blood-relationship of the hosts 

Such clear cases of specificity are, however, comparatively 
rare among Nematodes While it is true that few genera 
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occur m hosts belonging to different orders of vertebrates, 
and still fewer m hosts belonging to different classes, neverthe- 
less instances do occur m which the habits of the hosts seem 
to have had a greater influence on the distribution of the para- 
sites than their relationships Among the Ascaridie, for 
mstance, species of certam genera such as Porrocxcum and 
Coniracfecuw , whose larvae occur chiefly in fishes, are found as 
adults in fish-eating animals of all classes (mammals, birds, 
reptiles and fishes) 

In a discussion of this subject published some years ago *, 
the Avriter brought forward evidence which seemed to show 
that Nematodes having a direct hfe-history are, on the whole, 
more strictly limited as to their defimtive hosts than those 
whose hfe-history is indirect As a tentative explanation 
of this it Avas pointed out that the larvm of the former enter 
the final host at an earlier stage of development than those of 
the latter, and are therefore, perhaps, less tolerant of hosts 
to which they are not perfectly adapted 

Baer f, ivho has recently attempted to analyse the distribu- 
tion of the genera of Nematodes among the prmcipal orders of 
vertebrates, finds that the figures form an ascending scale 
from the lowest class (fishes) to the highest (mammals) 
While httle sigmficance, perhaps, can be attached to this 
result (the analysis takes no account, for mstance, of the 
relative numbers of species, genera and famihes m the liost- 
groups), it lends some support to the view that as the hosts 
became more highly specialized, so did their Nematode para- 
sites, thus necessitating the formation of more numerous 
genenc concepts 

Technique 

It may be useful to describe some simple methods of collec- 
ting and preservmg Nematodes, and of preparing them for 
microscopic exammation 

(a) Collecting 

Free-living Forms 

Some of the species living in soil or fresh w'ater, or m sand 
and among seaweeds on the sea-shore, are large enough to 
be easily seen Mud, sand, iveeds and the roots of plants 
may be w'ashed in w'ater, and the w'ashmgs exammed in a 
flat dish Sometimes it is useful to pass the ivashmgs first 
through a wire screen m order to remove the coarser particles 
The dish m which they are to be exammed should preferably 
be of glass, so that it may be exammed over a dark or a hght 


* Joum Linn Soc Lend , Zool xxxvi, p 13 (1924) 
t Bull Soc Neuchatel Sci Nat Ivin, p 57 (1934) 
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background, or by transmitted light, as may be required, and 
only a shallow depth of water should be exammed at a time 

The majority of the free-livmg forms, however, are so small 
that a lens, or preferably a bmocular disseetmg microscope, 
must be employed m order to find them The v orms may be 
picked out mth a fine glass pipette or ivith a needle mounted 
m a handle For very small specimens a mounted bristle 
or, better stdl, a flat barb from a feather is more useful than 
the finest needle 

When it IS desired to eollect small specimens m large numbers, 
the material may be sifted through filters of increasingly 
fine-meshed wire or miishn When the v/orms are compara- 
tively free from coarse material, they should be washed off 
mto a tall vessel of water, in which the heavier particles mil 
rapidl}'’ sink, and smce the worms, bemg hghter, w’lll settle 
more slowly, they may be quickly decanted off mto another 
vessel The ivorms m their turn may now be allowed to 
settle, and the supernatant muddy water poured off The 
“ Baermann apparatus ” may also be used for extractmg 
Nematodes from soil and other materials The method is 
as follows — funnel, havmg attached to its neck a short 
piece of rubber tubmg, closed by a clamp, is supported on a 
stand, and partly filled with warm water (about 40°-42° C , 
or 104°-108°F ) A portion of the material, tied up m muslm 
IS then placed m the funnel, so that the w'ater is m contact 
•with its lower surface The warmth wall stimulate the worms, 
which wall migrate out mto the Avater, and m the course of an 
hour or so aviII gra-vatate doAvn the neck of the funnel, and may 
be draAvn off mto a centrifuge-tube or other vessel 

Parasitic Forms 

When disseetmg an animal m order to search for internal 
parasites, as thorough an exammation as possible should 
be made not only of the alimentary canal, but of the Avhole 
body Intestmal w^orms should always be collected and 
preserved as soon as possible after the death of the host, as 
the pro(5ess of decomposition may cause them to deteriorate 
very rapidly 

When parasites are found m nodules or tumours m the walls 
of the alimentary canal, or embedded m the tissues, it is 
desirable to make an attempt to extract them Aihde fresh, 
as this may become very difficult after the tissues have been 
hardened by preservatives Some of the nodules should, 
how'ever, be cut out and preserved intact, Avith a portion 
of the surroundmg tissue 


* If the muslm is new, the dressmg should first be removed from 
it b}’- soaking it m watei and wrmgmg it out 



26 


INTRODUCTION 


In order to search for intestinal parasites, the gut of the 
host should be removed and sht up with scissors (preferably 
blunt-ended, to avoid damage to the worms), and after the 
removal of the gross contents and any obvious parasites, the 
mucous membrane should be ivashed with a 1 per cent 
solution of common salt, and carefully examined for the less 
conspicuous forms that may be adhermg to it If salt solution 
IS not available, plain watei may be used, but it is liable to 
damage dehcate species if they are left m it for more than 
a few minutes 

If the host be a small animal, the whole of the gut may be 
opened in a dish of salt solution or w'ater, or opened and then 
shaken up in a partly filled jar, but care should be taken, if 
possible, to note the region of the gut in which parasites occur 

Some small worms are not easily detected unless the lining 
of the part under examination (e g the cieca of a bird) be 
scraped with an mstrument such as the back of a knife, and 
the scrapings shaken up in the w'ashmg fluid This ma}’’ 
then be turned out, a little at a time, into a flat dish, and the 
worms picked out as described above A better plan m some 
cases IS to use a tall jar, and allow the mixture to stand in it 
for a few minutes The worms wall sink to the bottom, 
and most of the dirty fluid may be gently poured off Clean 
flmd 18 then added, and the process repeated until the worms 
are comparatively free from other matter 

Small worms may be collected by this method of sedimenta- 
tion from the stomach and mtestmes of large animals It is 
best to deal wnth the stomach, small mtestme and large mtestme 
separately The mtestme should be freed from the mesenterj’’, 
straightened out and opened Its gross contents havmg 
first been washed and sedimented, parasites stiU adhering 
to the hnmg may be obtained by scraping the wall or stripping 
it between the fingers, and washmg the material thus collected 
The Baermann apparatus may be used, as desenbed above 
for free-living forms, for extractmg small Nematodes from 
fajcal matter, or even from chopped-up lung, liver and other 
tissues ' 

411 Nematodes inhabitmg the alimentary canal should be 
thoroughly washed before bemg preserved, m order to free 
them from mucus and other matter This is best done by 
shakmg them up m a tube or jar of salt solution or water 
Vigorous shakmg will not, as a rule, damage the specimens, 
and will often remove mucus and debris from the mouth- 
cavity or bursa, which it may be very difficult to clean after 
preservation Some long, slender and active species tend to 
become much tangled durmg the ivashmg process, and to 
prevent this the individuals should be kept apart and killed 
as quickly as possible 
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(b) Preservation 

0\^’ing to the resistant nature of the cuticle of most Nema- 
todes, hot fluids are almost mdispensable for preservmg them, 
if good specimens are to be obtamed There are, however, 
certain forms, such as the tissue-mhabitmg Filaruds, for which 
cold fluids appear to be better, as heat is hable to cause them 
to burst Generally speaking, elaborate fixatives are un- 
necessary, and fluids contammg corrosive sublimate should 
be avoided for Nematodes The most useful fluids are 
formalm (3-5 per cent ) and alcohol (70-80 per cent ) To the 
latter, for small forms, it is often useful to add glycerme m 
the proportion of about 5 per cent 

The larger kinds of free-livmg Nematodes may be killed 
by immersion m hot or cold formalm, or in hot alcohol or 
glycerme-alcohol For Memits the vTiter has found cold 
5 per cent formalm very successful After a very short 
immersion in this (for a few seconds onlj'^), and before they 
have become stiff, these vorms should be straightened by 
gently draving them between the fingers, or by laymg them 
on a glass plate and strokmg them with two camel-hair 
brushes dipped m the formalm Once they have become stiff 
they may be permanently stored m formalin 

The most convenient method of killmg small free-hvmg 
forms is to apply heat to the water contammg them If only 
a few specimens have to be dealt with, they may be placed 
m a drop of water on a glass shde, and the shde then heated 
over a small flame, or by any other convenient method 
When straightened out and immobile, the worms may be 
transferred to formalm If a large number of such small 
worms are to be killed, a very convement method is to place 
them m a small quantity of water m a test-tube or centrifuge- 
tube, and apply be^t to the tube The worms may then be 
allowed to settle to the bottom, or be centnfuged down, as 
much as possible of the w'ater may be poured off, and formalin 
may be added K it is desired to use hot alcohol or glycerme- 
alcohol as the kilhng fluid, the worms may be placed m a 
vessel of water As much as possible of the water is then 
dramed off, and the hot fluid poured over the worms Wlien 
this has been allowed to cool, the specimens should be stored 
m a fresh supply of the same flmd 

For killmg parasitic Nematodes hot water is not recom- 
mended, as it IS hable to cause excessive stretchmg of the 
cuticle Hot alcohol or glycerme-alcohol, and hot formalm, 
will give good results m most cases The fluid should be kept 
steammg, but not quite boihng, a temperature of 70°-80° C 
(or roughly 160°-180° F.) bemg high enough If of moderate 
size, the worms, after bemg washed, should be dropped 
separately mto the fluid Enamelled iron vessels, of a width 
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sufficient to allow the specimens to straighten out, are very 
suitable containers in which to heat the fixatives It should, 
of course, be remembered that the vapour of alcohol is in- 
flammable The risk of fire will be lessened if the vessel used 
be not too shalloiv After the fluid has been allowed to cool, 
the specimens should be stored in fresh fluid of the same 
kmd 

If the worms are small and numerous, it may be easier, 
after draining off as much as possible of the washing fluid, 
to pour the hot fixative over them When cool, the whole 
may be poured mto a tube or bottle and allowed to settle 
The used fluid should then be replaeed by fresh 

(c) Preparation for Microscopic Examination 

Here again elaborate methods, as a rule, possess no advan- 
tage over simple procedures Stammg is, in most cases, both 
unsatisfactory and unnecessary. For all ordmary purposes 
smiple clearmg is sufficient to enable the structure of the 
worms to be made out The most useful cleanng agents are, 
in the WTiter’s experience, glycerme, lactophenol and beech- 
wood creosote Which of these reagents should be used 
depends partly on the size of the specimens and partly on the 
method bj' which they have been preserved Generally 
speakmg, for small, naturally translucent forms glycerine 
will be found to give sufficient transparency If a shghtly 
higher refractive mdex is required, lactophenol is often useful, 
w hile for relatively stout, opaque forms creosote is admirable 
Provided that certam precautions be observed, none of these 
reagents will mjure the specimens seriously, even if they are 
repeatedly subjected to them 

Glycerine — Specimens which have been preserved m the 
glycenne-alcohol mixture may be left m a shallow dish (such 
as a “ sohd watch-glass ”) of this fluid, and the alcohol and 
water allowed to evaporate It is undesirable to hasten this 
process by heat, as too rapid concentration of the glycerine 
will cause serious shrmkage The best method is to allow 
the evaporation to take place at room temperature After 
tw o or three da} s the specimens wall be in almost pure glycerme, 
and can be transferred to pure glycerme with safety 

It IS, of course, possible to transfer specimens which have 
been preserved m formalm to glycenne-alcohol or any other 
alcohohc medium, provided that the change be gradual This 
may be accomphshed by passmg them through alcohols of 
gradually mcreasing strength — 30, 50 and 70 per cent bemg 
usually sufficient 

Small specimens may be mounted permanently m glycerme 
The prmcipal difficulty is to cement the edges of the cover- 
glass securely enough to prevent leakage After a httle 
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practice it will be found possible to adjust the drop of glycerine 
to such a size that it ivill spread just to the edges of the cover- 
glass and no further If the slide be perfectly clean, the 
preparation may then be “ ringed ” at once ivith gold-size, 
and this ivill usuallj'^ be sufficient, especially if the ringing 
be repeated after a day or two As an additional precaution, 
the rmgmg may be done first Avith melted glycerme-jelly, .ind 
later mth gold-size or other cement 
Instead of mounting them permancntlj’^ m glycerine, speci- 
mens maj’^ be transferred from this to melted glj'^cerine-jelh 
This meffium, though not giving quite equal transparency, 
has the advantage of setting solid, so that the pieparations 
are more easil^^ cemented and there is no risk of leakage 
Such preparations must, however, uhen set, be carefull\ 
rmged wnth some kind of cement, gold-size being one of the 
best 

Laclophenol (Amann) — This reagent has special advantages 
OAvmg to its property of softening the cuticle and counter- 
actmg shrmkage The mixture is made up as follows — 

Carbohc acid crystals 1 part bj*^ weight 
Lactic acid 1 part „ „ 

Glycerme 2 parts „ „ 

Distilled water . . . 1 part „ „ 

The use of lactophenol for large or opaque species is not 
recommended, but it is excellent for the smaller forms These 
may be transferred to it direct from either alcohol or formahn, 
and indeed the Avriter has found it a very good fixative for 
hvmg worms of certam lands, such as Capillana and Tricho- 
strongyhds These should be picked up by one end on a 
needle or bristle, gently^ draw-n through the lactophenol m 
order to straighten them, and then left in it 
Violent shrinkage often occurs at first m specimens placed 
m this reagent, but it -will be found that after twelve hours 
or so they have “ plumped out ” to their natural proportions 
Permanent preparations m lactophenol are rather difficult 
to cement satisfactorily Perhaps the best method is to 
nng them first with glycerme-jelly and afterwards ivith gold- 
size Specimens may also be transferred from lactophenol 
to pure glycerme or glycerme-jelly It is, m fact, often useful, 
when it IS desired to brmg them mto glycerme, to pass them 
through lactophenol, and so avoid the necessity for the 
slow process of evaporation described above 

Specimens, especially if too large to be moimted permanently 
by any of these methods, should not be left too long m lacto- 
phenol, as, after its prolonged action on the cuticle, there is 
a great risk of their burstmg when transferred to other fluids. 
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When it IS desired to return hctophenol'cleared specimens to 
formalui, the\ may fir«t be simph u ashed in u ater The same 
procedure ma\ be follon ed it they arc to be brought into nlcoho), 
the strength of the ■spirit being increased graduallv. An 
alternative method is to vash the specimens ciirectiy m ncid 
alcohol (70-S0 per cent alcohol acidulated inth hidrochloric 
acid) before storing them in spirit This tends to prevent 
subsequent darkening of the specimen'? 

Creosote (beechMood) — This is bv far the best clearing agent 
for medium-sized end latpi species, as it has a relativeh 
high refractive index, and causes little or no shnnkege Speci- 
mens mat be transferred to it directly from alcohol of on\ 
strength, or oven from formalui or water If a large amount 
of water is present, it may be necessary to change the creosote 
once or In ice In cleanng alcoholic specimen? care must be 
taken to immerse them complctoh and at once in the creosote, 
as otherwise there is a danger of air-spnces being formed and 
causing opacity. There are several simple avays of preventmg 
this The specimens may l>e smiplv plunged into a dish or 
watch-glass of creosote, and a coaer-glass or a piece of thicker 
glass, immediately placed over them or thev may be pushed 
down with a loose plug of cotton-wool into a tube of creosote 
Another method, vera useful in some cases, is to pour creosote 
mto a tube, and with a pipette to run a layer of alcohol on 
to the surface of the creosote The specimens are then dropped 
into the alcohol, and will shortly begin to sink into the creosote 
As soon as they have done tins, as much as possible of the 
alcohol ^Yhleh has not diffused into the creosote should he 
removed with the pipette 

Small and medium-sized specimens are cleared very rapidly 
by creosote, and even laigo worms ■wall become quite trms- 
lucent if allowed to soak in it overnight Should there be 
any trace of glyccrme m the specimens, this must lx; washed 
out before attempting to clear them 

It IS, unfortunately, impossible to mount preparations 
permanentlv in creosote and specunens left in it too long 
are vein* liable to become d,arkened especially if txansfened 
afterwards to alcohol In order to prevent discoloration, 
they should be transferred from the creosote to acid alcohol 
The writer uses SO per cent aleohol to which hydrochloric 
acid has been added m the proportion of about 4 per cent 
The specimens are usnally left in this overnight, and washed 
in a fresh supply of the same fluid and then in pLam SO per 
cent alcohol, before beuig retunied to their bottle. It is 
not advisable to leave them indefinitely in acid alcohol con- 
tammg any trace of creosote as this seems to intensifv the 
■darkening action 
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Portions of specimens cleared m creosote can, if desired, be 
mounted as permanent preparations m Canada balsam. 
For this purpose it is probably best to use balsam dissolved 
m creosote, though xylol-balsam can also be used 

If, for any reason, it is desired to stam specimens m bulk 
before clearing them, the cuticle should first be punctured in 
several places with a fine needle, m order to aillow the stam 
to penetrate more readily The writer has occasionally 
obtamed fairly good results ivith Mayer’s paracarmme, differ- 
entiated afterwards m the usual way with acid alcohol The 
usefulness of this method is limited, but it sometimes brings 
out details, more particularly of the gemtal organs, which 
are difficult to see m imstamed specimens 

(d) Mantpidaiton 

It may, m some cases, be necessary to cut off portions of 
specimens for separate mountmg and exammation If, for 
mstance, it is desired to obtam an end-on view of the head 
of a Nematode, this is usually best accomplished by cutting 
off the head ivith a very small knife, or ivith a ground needle, 
and roUmg it mto the desired position under a cover-glas 
Small “feet” of plasticme at the comers of the cover-glass are 
a very useful aid m this process, and are better than the 
stnps of paper, glass and other matenal often recommended, 
because their thickness can be reduced to the required deg...e 
by shght pressure with a needle 

Much can be accomplished mth cleared specimens, ivithout 
damage to them, by simply rollmg them mto the desired position 
under a cover-glass It may require great perseverance to 
obtam a ventral view of the coiled tail of a male Nematode m 
this way, but even this can often be done without amputation 
The head usually presents much less difficulty The norm is 
laid lengthivise on a shde, and a square cover glass apphed so 
that only a short portion of the worm is covered by one of its 
edges, while the rest of the body is uncovered, or has a second 
cover-glass placed over its other end It is usually best to run 
m the creosote or other temporary mountmg m^um -with a 
pipette after the cover-glass has been apphed. The shde is 
then placed under the microscope, and with two fingers of 
one hand the cover-glass is push^ one way or the other un til 
the worm assumes the required position It is a good plan 
to use a large shde, to reduce the risk of the creosote or other 
fluid overflowmg on to the stage of the microscope If the 
specimen is very “ iviry,” and there is difficulty in keepmg 
it m position, the cover-glass may sometimes be held doivn by 
means of small lumps of plasticme The someuhat unpleasant 
action of creosote on the human skin may be mitigated by 
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previously rubbing glycerine mto the finger-tips For manipu- 
lating specimens m creosote it is advisable to avoid, as far as 
possible, the use of metal mstruments, which will become 
corroded and may cause some discoloration 

ClM.SSmCATIOK 

The parasitic Nematodes, bemg for the most part larger, 
more conspicuous and more easily studied than their free-hvmg 
relatives, have, on the whole, received a greater amount of 
attention from systematists But there is reason for behevmg 
that the free-hvmg forms, most of which are of very small 
size, may be qmte as numerous, and though, vvith a few notable 
exceptions, they appear to be of little or no economic im- 
portance, they have been the subject of a great deal of study 
durmg the last century Unfortunately the systematists who 
have done most to advance our Imowledge of the parasitic 
forms have usually been unable to devote an equal amount 
of attention to the firee-hvmg forms, and vice versa The 
result IS that there has been a tendency for two quite difierent 
systems of classification to develop side by side — one m which 
the parasitic forms receive full consideration, while the free- 
hvmg forms aie treated as an msignificant appendage , and 
another, of more recent groivth, in which the positions are 
reversed, and the firee,-hvmg forms are given a quite dispropor- 
tionate share of attention It seems obvious that neither 
system is likely to stand the test of time, and certainly neither 
of the vrew-pomts which have led to the two systems is 
calculated to dissipate the fog of obscurity m which the group 
has been enveloped by the writers of almost all general zoo 
logical text-books 

Clearly the ideal to be hoped for is a system m which the 
group will be shoivn to be a harmonious whole The number 
of genera and species already knoivn is so large that tlus is by 
no means an easy task, but, zoologically speakmg, the group 
IS m reahty so homogeneous that there is no excuse, except 
that of convenience, for the contmuance of the present fashion 
of keepmg it, as it were, m two separate “ water-tight com- 
partments ” The more this practice is followed the greater 
IS the tendency for each school of workers to adopt methods 
and even a language of its own Even now a specialist 
accustomed to dealing with descriptions of parasitic species 
may meet wnth works on free-hvmg forms written m terms 
which are almost wholly unmtelhgible to him To the writer, 
at least, this state of affairs seems highly unsatisfactory, and 
it appears desirable that strenuous efforts should be made to 
prevent the further divergence of the two branches of what is, 
after all, merely one relatively small department of zoological 
science 
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It IS unnecessary to review here the many schemes of classifi- 
cation that have been proposed Some of these have already 
been referred to m the foregomg discussion of the morphology 
of the group There is still little uniformity m the systems 
adopted by different authonties, but m a general way it fiiay 
be said that the basis of most of the recent attempts to classify 
the Nematodes is the senes of “ superfamihes ” employed by 
Railhet * Smce Railhet dealt only with the parasitic forms, 
it has been necessary to extend his system to mclude the 
free-hvmg Nematodes An attempt to do this was made by 
Bayhs and Daubney (1926), and it is this classification which 
IS adopted m the present work The order (or superfamily) 
Ascaboidea was enlarged to mclude all the forms havmg 
three bps, or obvious modifications of three bps The super- 
family Oxyukoidea thus disappeared, and accommodation was 
found for the vast majonty^ of the free-hvmg forms This 
certainly makes the Ascaboidea a very large order, comprising 
as it does fourteen families, or nearly as many as are 'assigned 
to the rest of the orders together Objections have been made 
to the system by various waters f, principally specialists on 
free-hvmg Nematodes The modifications suggested, however^ 
usually consist in httle more than the raismg of some of the 
free-hvmg famihes to the rank of orders, and if these orders 
must be distmguished by such small points as the form of the 
“ amphids ” or the ornamentation of the cuticle, it is not 
clear that they represent any great improvement on the 
simpler arrangement 


♦ For a summary of Railliet’s system “see his paper in Rec 
v6t xcii, p 617 (1916) 

t c S' Fihpjev, 1934, Smithsoman Misc Collections, Ixjcdx, no 6 
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Order ASCAROIDEA Railliet and Henry, 

1915 

Free-hvuig or parasitic forms having normally three lips, 
of which one is dorsal and two subventral The hps may 
be subdivided so as to form a multiple of three, or subsidiary 
Iip-hke structures (mterlabia) may be developed between 
them In some cases the bps may be much reduced or 
apparently absent, but more or less clear indications of their 
original presence can generally be traced (Esophagus of 
variable form , in some families and genera provided with 
a posterior bulb Posterior extremity of male usually conical 
or tapering, with or without lateral alse and with a variable 
number of sessile or pedunculate papiUas, but without a true 
bursa 


Family ASCARIDiE Cobbold, 1864. 

Relatively large, stout, parasitic forms m which there are 
three well-defined hps Musculature of the body of the 
polymyarian type The dorsal lip bears on its outer surface 
a pair of papillae, frequently with double ternunations, while 
■each of the ventro-lateral hps also has, as a rule, two papillae, 
of which that towards the ventral side is large and often 
double, while that of the other side is small and often extremely 
inconspicuous There may or may not be, on the inner 
surface of each hp, a transverse series of minute denticles, 
known as a dentigerous ndge Between the bases of the 
mam hps three smaller, conical, subsidiary hps, or mterlabia, 
may be present There is no chitmoid buccal capsule or 
pharynx The oesophagus is usually simple, club-shaped 
and muscular, but may be connected posteriorly with a small, 
muscular, spherical bulb, -without mtemal valves, or with a 
specialized granular structure, possibly glandular in function, 
termed a ventriciilus In certain forms this ventriculus 
gives rise to one or more sohd appendices of similar histological 
structure, while there may also be one or more blind antenor 
prolongations, or caeca, springing from the intestme immedi- 
ately behind its junction with the oesophagus or ventriculus 

Caudal alae usually absent or very slightly developed m the 
male A large number of caudal papillae usually present, 
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of which the majonty are preanal Spicules paired and 
equal or subequal in length, \nth or without lateral flanges 
or alae Accessory piece usually absent Vulva usually 
somewhat m front of the middle of the body Vagma and 
uterus run posteriorly from the vulva, the uterus, havmg, 
as a rule, t\vo parallel branches (occasionally four or six) 
Worms oviparous, producmg very large numbers of eggs, 
the contents of which are unsegmented at the time of laymg 


Subfamily ASCARIN^ Travassos, 1913. 

(Esophagus without ivell-marked ventnculus, though a small 
muscular b^ulb, or a small granular postenor portion, may be 
present Accessory piece absent Life-history t3q)ically direct, 
no mtermediate host bemg necessary 


Key to Genera 


Adults parasitic in mammals 
Adults parasitic m reptiles 

1 Cervical alse absent 
Cervical present 

2 Antenor end of body bent ventrally , 

oesophagus with muscular bulb pos- 
teriorly 

Antenor end of body bent dorsally , 
oesophagus without bulb 

3 Interlabia and mterlabial grooves present ; 

uterme branches two 

Interlabia and mterlabial grooves absent , 
uterme branches four or six 


1 

3 

Ascabis, p 35 
2 


Toxocaba, p 58 
Toxascaeis, p 62 
Ofhidascaris, p 44 
Poi.YDKT.yHTS, p 48 


1 Grenus ASCAR I S Lmnseus, 1758 

S 3 monyms — Stomachida Pereboom, 1780 , Ftisana Zeder, 1800 , 
Lombrtcoxdea M6rat, 1821 , Parascarts Yorke and Maplestone, 
1926 , Neoascans l^vassos, 1927 

Cfervical alse absent Lips with dentigerous ndges Inter- 
labia absent or extremely reduced No mterlabial grooves 
at bases of hps Male with five or six pairs of postanal 
papillae, of which one or more of the antenor pairs have 
double termmations Preanal papillae numerous and irregu- 
larly arranged Spicules non-alate, tubular, relatively short 
and stout Vulva near middle of body or antenor to it 
Uterme branches two Adult worms m small mtestme of 
mammals 

Genotype — AnoaHi lumbncoides L , 1758 
Key to Species 

Head not distmctlj marked off from neck luml icoides, p 30 
Head wider than neck cquorutn p 39 

Head nart 'cr than neck vituloxum, -p 41 

D 2 
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1 Ascaris lumbricoidcs Lmiinius, n.is (Fig«i I & 2) 

Synonjm*! — \ Lumhrim/i trrei T^mt\ 16*?'?, pro Linn<nn] , Aeeanti 
-tpqas Goc 70, 1782, ylwnri/* /nmni Cocro, 1782, Attcnrvt mtn 
Gtnolm, 17*10 J'umnn lumhucoxdex f,amtnuitt und /’ I tntis 
Zodcr, 1800 , J u^nna Itttiibrtcotdf/i ifuiitn Kudolphi, 1809, 
/jwitbrirm tejM liaiitinui Rmlolplu, 180'? , ,iftv rij? (tf'sa^ homxm^ 
mill A tj Umlolphi, 180'?, xifc/mt om^ Rudolphi, 181'), 

fUtWn Dtijanlin 1810, j-lArort'* 6i/rtrtr{ Bmnl, 18,7 ? 

Hosls — Mixn (infestation \cty oomnion in India)* , pig {»S’Hf 
scrqfa) , Indian 7\ald hoar (Stiq rriA/alH*) (Havli*' and Danhnoj) . 
large Indian squirrel {Scutrtii< itidtcus) and Jrrawaddj squirrel 
(iSciunis pijfjcri/lhrm), Zoological Gardens, Calcutta (Haylis 
<md Daubnei) The species is of cosmopolitan distribution, 
and occurs also in the larger ajics, otrasionallv in «heep and 
cattle, and appirontly rarclj in the dog The forms found 




I'lg 1 — A^cai Id lurnhricotdcH A, nntenor end, xontml Mcw , B lips, 
rnfaer, C, cpg djdontnnip, ^fi , fliibicatrol lip (From 
Bn>Ii6, after YorKo and Mnplrstono) 

in man and the pig, although morphologically indistinguishable, 
are regarded bj some nut hon tics as phv‘?iologieally distinct 
varieties or races 

Ascaris hnnbricoules, the common “roundworm ” of man 
IS probably the most familiar of all parasitic worms It has 
been known from very early times, its large sire and extremely 
common occurrence having naturally' caused it to bo one 
of the first sjiccics to attract attention Tlio male attains 
a length of l.'50-250 mm (oxccptionallv as much as 310 mm ) 
and the female of 200-400 mm or even more The mn\imum 
thickness is about 3-5 mm The lateral fields appear ns 


* A recent report by Sweet (1029) gives the nvcmgc incidence among 
the population of diRoront districts of tho State of Mysore ns 31 2 per 
cent , while in coi tain districts the moidonco was ns high ns 74 4 per cent 
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a pair of whitish lines running throughout the length of the 
Avorm The body tapers gradually towards each end At 
the anterior end it passes without any sudden change of 
•diameter into the “ head,” which consists of three lips of 
semicircular o;: somewhat quadrangular outhne The dorsal 
lip bears on its outer surface a pair of large, lozenge-shaped, 
double papillae, while each of the ventro-lateral lips carries 
■one double papilla ventrally and two very small, simple 
papillae, close together, laterally The pulp of each hp is 
produced antenorly into a pair of blunt lobes, and there 
is also a rounded median lobe situated towards the inner 
surface of the hp The oesophagus vanes in length from about 
<) 5 to 16 mm 

The caudal end of the male is conical and almost mvanably 
curled towards the ventral side The tail itself is flattened 



Fig 2 — Aicans haiibncaidcs Posterior end of male , ventral view 

{After Schneider ) 

ventrally. There are about 70 to 75 pairs of caudal papillae, 
of which five pairs are postanal Of these the two anterior 
pairs are large papillae Anth double termmations. Awhile the 
three postenor papillae are arranged m a tnangle on either 
side. The preanal papillae are very irregulariy arranged, 
fonmng a smgle longitudmal row on each side for a short 
distance m front of the cloaca, then several confused rows, 
and finally, antenorly, smgle tows agam At some httle 
distance from the cloaca there is constantly a pair of double 
papiUse m the series, though these are usually very asym- 
•metncal m position A large, median, cushion-like papilla 
IS also present ]ust in front of the cloacal aperture The 
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spicules are equal in length (about 2 nim ) and are broad, 
dorso-ventrally flattened, somewhat widened in their distal 
half and without alse 

The tail of the female is short, straight and conical The 
vulva IS situated at about the anterior third of the body 
frequently in a shallow annular constriction The vagina 
IS narrow and about 6 mm long It tisuallv runs forward 
for a short distance from the vulva, then doubles back sharpiv , 
close to the ventral body-w'all, and passes into the unpaired 
portion of the uterus, w'liich widens gradually and is about 
10 mm long This gives off two relatively" w"ide uterine 
branches w"hich run back, parallel to each other, to wuthin 
about 20-30 mm from tlie posterior end, where they turn 
forw'ard and pass into the narrower ovarian tubes These 
form se\eral antero-posterior loops and are also throwm 
into innumerable'- secondary loops in a transverse direction 
Their convolutions occupy almost the whole of the bodv- 
cavity between the anus and the vulva The length of the 
uterine blanches, w-hen stretched out, may reach about 
200 mm , and that of the ovarian tubes, with their duct->, 
about 1250 ram 

The eggs are very charactenstic They are oval, and have 
thick shells which are covered before laying with an irregular 
coat of a viscid albummous substance, giving them a coarsely 
inammillated appearance This albuminous coat, which is 
transparent and colourless while the eggs remain in the 
vagina, becomes stamed brown by the bile-pigment m the 
host’s faeces after the eggs are laid The size of the eggs 
varies very considerably, measurements given by different 
authors ranging from 0 045 to 0 0875 mm m length and from 
0 035 to 0 0575 mm in width The contents of the eggs are 
usually unsegmented at the time of laying Unfertilized 
eggs, without the albuminous coat, are not mfrequently 
observed These are generallv longer and narrower than the 
normal eggs 

The hfe-history of this species, thanks to the researches 
of Stewart, Ransom, Yoshida and other investigators, is now 
well known As it is probably 'typical of those Ascarids 
which do not require an intermediate host, a bnef summary 
of it may be given here The eggs reach the infective stage 
after lying in the open for some w'eeks, during ivhich period 
they are extremely resistant to environmental conditions 
such as cold and dryness, and to chemical substances They 
can remain ahve and mfective for several years If mgested 
by a suitable mammal, they hatch in the small intestme, 
and the larvai burrow into the wall of the mtestine and pene- 
frate into the small mesenteric vems or lymphatic vessels * 
Lamed by the blood-stream of the portal svstem, they reach 
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the liver, and arc thence taken to the heart and by way of 
the pulmonary arteries to the lungs Here they rupture 
the capillaries and escape into the alveoli, grow and moult, 
and finally migrate up the bronclu and trachea Reachmg 
the mouth, they are swallowed a second time The fourth 
and last moult takes place soon after the young worms reach 
the intestine, where they now rapidly dev’^elop to maturity 

2 Ascaris equorum Goeze, 1782 (Fig 3 ) 

Synonyms — Fuiarta hunbncotdeb eqtiotimi Zetler 1800, Ascaiis^ 
qtgcu< eqin Rudolphi, 1800, A<!caiis niegalocepfiala Cloquet, 
1824, Ascant l-ccmastma Baird, 1853 Pat ascaris equorum 

Yorke and Maplestone, 1026 

Hosts — ^This species occurs cluefly in equme animals 
(horse, donkey, mule and zebra), and is of world-Avide dis- 
tribution In India it has been recorded from horses by 
Gaiger and bj'’ Baylis and Daubney Accordmg to Gaiger 
it IS very common m the Pmijab Asmris equorum has 
occasionally been recorded from cattle, though there is 
possibly some doubt as to the specific determination Baylis 
and Daubney (1923,6) refer to a single female specimen, 
possibh'’ of this species, m the collection of the Zoological 
Survey of India, which was labelled as “ from the mtestmes 
of cattle ” The type-specimen of Ascaris Isevissima Baird, 
nhich IS regarded by the present witer as a synonym of 
A equorum, was of Indian origm, but its host is unlcnown 

Ascans equorum is very similar m general appearance 
to A lumbi icotdes, and has about the same range of size, 
though its average size is perhaps shghtly larger The male 
vanes m length from about 150 to 280 mm , the female from 
180 to 370 iniii The norm is rather stouter than A lumbrt- 
coides, the female attauimg a thickness of about 8 mm 
An easily recognized difference from other species is to be- 
found in the relative size of the ‘ head In A equorum 
the “ head ” is distinctly inder than the ‘ neck ” immediately 
behind it The lips are relativelj’^ large, and of characteristic 
shape Each lip has a well-marked and rather narrow 
anterior lobe, separated from the very broad basal portion 
by deep transverse grooves at its sides on the mner surface. 
The pulp of the lip has paired anterior lobes which are shghtly 
emargmate at their ends Between the bps there are slight 
rudiments of mterlabia These structures are absent ih 
A lumbrtcoides and in A vittdorum, the common Ascarid 
of cattle 

The tail of the male is flattened ventrally and its cuticle 
IS expanded laterally to form slight alse There are, 
according to Schneider, from 79 to 105 pairs of caudal 
papilljB Of these, five pairs are postanal, the two antenor 
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pairs of postaiial papillae having double terminations The 
first four pairs of preanal papillae form single rows Antenorly 
to these for some distance the papillae form two or three 
confused and irregular rows on each side, and still more 
antenorly (from about the 40th pair onwards) single rows 



Pig 3 — Aecaris cguorum Postenor end of male , ventral view 
(After Schneider ) 

again There is a small median papiUa on the antenoi hp 
ot the cloacal aperture 

The vulva of the female is situated at about the antenor 
quarter of the body The vagma is relatively short, and 
the uterus has the same general structure as m A lumbricoides 
The eggs are almost sphencal, and have finely pitted shells 
measunng about 0 09-0 1 mm m diameter 
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3 Ascaris vitulorum Goeze, 1782 (Figb 4-6 ) 

Synonyms — Lumbrtcus teres vUuh Rudolphi, 1809 , Asuti j* gigas 
tituh Rudolphi, 1809, Ascans mtult Neumaim, 188^, ttcc 
Gmelm, 1790 , Ncoascai tt> vitulorum Trnvassos, 1927 

Hosts . — ^This species has been recorded from cattle and 
buffaloes m various parts of Asia, Europe, Africa, the 
Phdippmes, West Indies and America It is usually found 
m calves Indian records are domesticated buffalo (Bos 
bvbalus), Punjab (Boulenger) , zebu (jBos tndicus), Colombo, 
Ceylon (v Lmstow) , “ calf” (probably Bos tiidtcus), Siripur, 
Bihar (Bayhs and Daubney) 

On account of the discrepancies between various existing 
descriptions of this worm, based on material from different 
parts of the world, it has been suggested that tvo or more 

Fig 4 



Fig 4 — Ascaris uitidorum Dorsal lip, viewed Irora exteiior a , an- 
terior lobe of pulp , dr , dentigerous ridge , % , mternal 
process of anterior lobe , p , papilla (After Baylis and 
Daubney ) 

closely related species may have been confused It appears 
more probable, however, that A vitulorum is a sometvhat 
variable species The followmg descnption is based on the 
accounts given by Boulenger, Macfie,and Bayhs and Daubney, 
as well as the summary given by Ransom (1911) of the 
descnption by Neumann 

The length of the male vanes from 85 to 250 mm , that of 
the female from 155 to 300 mm The maximum thickness is 
3-5 mm m the male, 5-6 mm m the female The mtervals 
between the cuticular stnations appear to be very vanable 




ASCARIS 


4S 


(30-90 /Li) The ‘ head ” has a diameter of 0 j-0 Oa mm , 
and IS distinctly natron er than the “neck/ nhicli forms 
a kmd of “ shoulder ” behind the lips These are broad 
at the base and natron er in front The dorsal hp bears 
a pair of large, simple papilla?, each ventro-lateral lip a large, 
lozenge-shaped papilla ton ards its ventral margin and a small, 
round papilla laterally and more anterioily The pulj) of 
each lip sends out tno rounded lobes anteriorly, and irom 
the inner suiface of each lobe a blunt, mn ardly-directed 
process originates The tno processes converge slightly 
towards the middle line of the hp There aie no interlabia 
The oesophagus is about 3-5 mm long, and has a ma\imum 
thickness of 0 8-0 9 mm It is modified at its posterior end 
to form a very small ‘ ventncuhis,’ or granular bulb This 
measures 0 35-0 6 mm in length and 0 45-0 8 mm m nidth, 
and IS not distinctly constricted olF from the muscular poi tion 
of the oesophagus, but is pieceded by a slight nan on mg 
of its diameter The nerve-ring surrounds the oesophagus 
at about 0 8 mm from the antei lor extremity 

The tail of the male is 0 33-0 45 mm long There is a 
eonstncted-off terminal appendage, with slight lateral ala? 
On this appendage there appear to be usually four pairs of 
papillae, tno ventral and tno dorsal Betneen the appendage 
and the cloaca there is a pair of very large, double papilla* 
The preanal papilla? are apparently very y^ariable in number 
Bayhs and Daubney found about nine pairs, Boulenger 
13 pairs and Macfie 30 to 40 pairs The spicules are equal 
or subequal and measure about 0 9-1 25 mm m length. 
Their maximum thickness anteriorly is 0 04-0 043 mm , and 
they taper posteriorly to end in blunt pomts 

The tail of the female is conical and 0 6-1 1 mm long The 
\nilva IS situated at about one-ninth to one-seventh of the 
total length from the anterior end The vagina is 10-11 mm 
long, the' unpaired portion of the uterus 12-20 mm The 
uterine branches are relatively short (about 70 mm ) 
Boulenger observed swellings at their junction with the 
oviducts, while in the specimens examined bj’’ Macfie these 
swellings appeared to be absent The coils of the ovarian 
tubes return anteriorly as far as the level of the vulva The 
eggs are oval and have thick} coarsely granulated shells 
measurmg 0 075-0 095 X 0 06-0 075 mm Their contents are 
unsegmented at the time of laying 

4 Ascaris sp 

Baylis and Daubney (1922) have recorded a small, immature 
female Ascaris from the mtestme of a wild pig (Sus enstaius 
\bengalensis\) near Dmapore, Bihar It w as uncertam wdiether 
this w as referable to A liimbricotdes 
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2 Genus OPHIDASCARIS Baylis, 1921 

Cferviodl alae absent Lips almost square , dorsal hp sbghtly 
smaller than ventro-Iateral lips Dentigerous ridges present 
Interlabia usually well developed Deep transverse interlabial 
grooves run from the interlabia partially round the bases 
of the lips CEsophagus without bulb or vcntriculus Male 
typically vith six pairs of postanal papilla;, the most anterior 
pair frequently having double termmations Preanal papilla; 
numerous Spicules subequal, alate Vulva usually m pos- 
terior half of body Genital organs m both sexes usually 
confined to posterior region of body, which often shows 
a fusiform thickening Uterme branches two Adult worms 
in alimentary canal of reptiles 

Genotype — Ophida^cans filarta (Dujardm, 1845) 

Kay to Species 

JPaiasite of pythons filana,-p 44 

Parasite of Tropidonolut qeslrt, p 46 

Parasite of cobra and kiait natx, p 46 

1 Ophidascaris fllana (Du] , 1845) Bayhs, 1921 (Fig 7 ) 

Synonyms — yitartn Dujardin, 1845, Atcans nibicunda, 
Schneider, 1866 , Afiftaits tnfumhbultcola v Linstow, 1903 

Hosts — A “ large serpent,” probably python, Pondicherry 
(Dujardin) , Pyllwn moluncs, Bengal (Schneider) , Python 
molurus, P i elicvlatus, Python sp .Zoological Gardens, Calcutta 
(Baylis and Daubney) 

This species is extremely common in pythons and has 
a mde geographical distribution, occurrmg not only m the 
Asiatic forms, but also in Pyllion sebse in Africa and m 
P spilotas in Austraha It has also been recorded from 
a monitor {Varanus sp ) m Zanzibar (Bayhs, 1921) The 
adult vorms are found m the mtestine. Immature forms 
have been found on several occasions in the lungs of Python 
molurus and P reliculatus From this it may be inferred 
that the larvse go through a course of nugration withm the 
body of the host before settlmg permanently m the mtestme 
Their sojourn in the lung appears to be of considerable 
iluration, as they may grow to a length of some 60 mm 
m this situation They do not, however, appear to acquire 
the definitive structure of the lips before leavmg the lung 

The adult vorms attain a length of about 110 mm m the 
male and 170 mm in the female The maximum thickness 
is about 1 mm m the male and 1 5 mm m the female. The 
cuticular stnations are about 3 p. apart The body is greatly 
elongate and a little more tapermg in front than behind Each 
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hp bears two papillae Those of the dorsal bp have double 
terminations, whiJe each ventro-lateral bp has a large papdla 
towards the ventral and a smaUer papilla towards the lateral 
margm. The dorsal hp has a shghtly emarginate anterior 
border and rounded free angles The free end of each lobe 
of the pulp IS multiradiate, with an antler-hke lobule directed 
laterally and posteriorly The interlabia are short and 
bluntly comcal There are web-developed grooves at the 
bases of the bps The oesophagus is 5-7 mm long and is 
somewhat swoUen posteriorly The excretory pore is at 
about 1 4 mm from the anterior end 
The tail of the male is bluntly comcal There are six pairs 
of postanal papillae, of which the most anterior pair are 



Fig 7 — Ophxdascans filana Head , dorsal view 
(After BayljB, in ‘ Parasitology ’) 

situated a httle behmd the cloaca and have double termmations. 
The other five pairs form an almost circular group on either 
side near the tip of the tail The spicules are shghtly unequal 
and measure about 4-4 8 mm m length Their tips are 
rounded The width of the spioules, mcludmg the shaft 
and alse, is 0 06-0 07 mm 

The tail of the female is bluntly conical and about 0-3 mm. 
long. The vulva is situated considerably behmd the middle 
of Sie body, dividmg the total length m the proportion of 
about 7 4 The vagma is simple and muscular, 0 15 mm 
in diameter It sometimes nms forward at first from the 
vulva, then doubles back with a smuous course and passes, 
a httle behmd the level of the vulva, mto an oval sweUmg 
measuring about 0 4x 0 27 mm This is foUowed by a 
straight, unpaired portion of the uterus, about 4 mm long 
and havmg a maximum width of 0 4 mm The uterus divides 
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into two Wide branches which rim postenorly, parallel to each 
other, and pass suddenly into two short, narrow, muscular 
ducts which, after a course of about 0 7 mm , expand into 
fusiform swellings and then ]oin the oviducts The ovaries 
turn forward soon after their origm, the antenor limit of their 
coils bemg at about the level of the bifurcation of the uterus, 
from which pomt they return to the posterior end, termmatmg 
at about 1 5 mm in front of the anus The eggs are nearly 
aphencal and measure 0 065-0 073 mm in diameter 

2 Ophldascaris gestrl (Parona, 1889) Bajdis, 1921 
S3Tionym — Ascarts qestri Parona, 1889 

Host — Tropidonoius piscator \T quincunciahis'l, Northern 
Tenassenm (Parona) , Botanical Gardens, Calcutta, and 
Dibrugarh, Assam (Baylis and Daubney) 

In this species, accordmg to Parona’s description, the length 
of the male is 65-67 mm , that of the female 55-78 mm 
The maximum thickness is 1 mm , and the cuticular stnations 
are fine The body is elongate and slender, not tapermg 
much at the extremities The dorsal hp bears two small, 
rounded, margmal papillae The ventro-lateral lips have two 
two each] small papillae on their margins anteriorly, and have 
an mdentation on each side at their bases 

The tail of the male has a terminal spike The caudal 
papillae are small and sessile, and consist of two pairs of 
postanal and ten pairs of preapal papillae The spicules are 
long and equal, with rounded tips 
The tail of the female is very short and has a termmal spike 
The vulva is m the anterior third of the body 

The specimens recorded by Bayhs and Daubney (1923) 
were m poor condition, and their determination is somewhat 
doubtful 

•3 Ophidascaris naise (Gedoelst, 1916) Bayhs, 1921 (Figs 8 
e>&9) 

Synonym — Aecaris natie Gedoelst, 1916 

Hosts — Cobra {Naja inpitdtans), Sura Ghat , kraits 
{Bungarus fascmtus, B bungaroides). Zoological Gardens, 
Calcutta (Bayhs and Daubney) Originally recorded from 
Naja mgncollis, Belgian Congo 
The length of this species, accordmg to Gedoelst, is 62 mm 
m the male and 56 7 mm in the female, and the maximum 
thickness is 1-1 07 mm The cuticular stnations are 2 5-3 p 
apart The body is more tapermg in front than behmd The 
dorsal hp, m material from Naja tnpitdtans, bears two double 
papillai The pulp sends out two lobes, each of which is 
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prolonged in opposite directions into two points, one ru nnin g 
forward and tow’ards the middle Ime of the lip, fhe other 
backward and towards the margm The mterlabia are small 
and narrow, with rounded extremities, and about one-third 
the length of the lips The oesophagus may attain a length 
of 3 25 mm or more m the female (Gledoelst gives 2 9 mm ) 
The nerve-rmg is situated wuthm its anterior fifth 


Fig 8 



Fig S 



Fig 8 — Ophrdascans natse Dorsal bp of female, viewed from exterior 
(After Baylis and Daubney ) 

Fig 9 — Ophtdascaris nat-® Posterior end of mole , ventral vig^ 
(After Baylis and Daubney ) 

The tail of the male is about 0 2 mm long There ate six 
pairs of postanal papillae The three nearest to the tip of 
the tail on either side form a tnangle, two bemg later^ or 
subdorsal, the third smaller and subventral A httle more 
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anteriorly there arc two ventral pairs, and at the sides of the 
cloacal aperture, somewhat widely separated from the rest, 
a pair of very large papillie apparently havmg double ter- 
minations There are about 35 pairs of preanal papillae 
The spicules have blunt tips and are slightly unequal m length 
Gedoelst gives their lengths as 5 04 and 4 64 mm lii a male 
from Naja inpxidians they measured 4 3 and 3 25 mm 
respectively, the longer bemg the left spicule 

In the female the tail is 0 24 mm long and has a comcad tip 
The vulva, accordmg to Gedoelst, is m the middle of the 
body In Indian matenal it was found to be considerabl}'^ 
behmd the middle (at 21 7 mm from the posterior end m 
a specimen just under 51 mm long ) The vagma is long, 
narrow and smuous, and passes gradually mto the unpaired 
portion of the uterus This and the two uterme branches 
are very short The branches, after a smuous course occupymg 
about 10 mm in the 51 mm specimen, pass suddenly mto 
short, narrow, muscular canals, and these agam mto the 
wider oviducts The coils of the ovarian tubes extend 
backv ard to about 4 mm from the posterior end and forward 
te the level of the vulva The eggs are elhptical and have 
thick, hnely punctate shells measurmg 0 08x0 072 mm 

3 Genus FOLTDELPHIS Dujardm, 1845 
Synonym — Hexainetra Travassos, 1920 

Cervical alae absent Lips oblong or more or less hexagonal, 
frequently longer than broad and usually broader at the base 
than at the free edge Dorsal hp usually smaller than the 
ventro-lateral bps Pulp of ventro-lateral bps asymmetrical 
Interlabia and mterlabial grooves absent (Esophagus without 
bulb or ventriculus A rudimentary mtestmal caecum 
occasionally present Spicules subequal, alate Caudal 
papillae of male typically as m Ophidascans Vulva usually 
in anterior region of body rarely behmd the middle Uterme 
branches four or six Adult worms ui ahmentary canal 
of reptiles 

Genotype — Polydelphts anoura Dujardm, 1845 

\ 

Key to Species 

Parasites of pythons Utenne branches 
four 1 

Parasites of othor reptiles 2 

1 Length up to 116 mm (^), 144 mm (?) 

Postanal papillse of ^ 6 pairs Spicules 
10 C mm Vulva at about anterior third anoura, p 49 
Length up to 190 mm (<?), 258 mm (?) 

Postanal papilla: of 5 pairs Spicules 

7-9 mm V ulva at about anterior fifth attenuata, p 61 



POLYDEE.PHIS 


49 


Length 58 mm {(J), 63 mm (9) Postanal 
papillffi of 2 (?) pairs Spicules 5 4 mm 
Vulva at antenor third oculata, p 62 

2 Utorme branches six . 3 

Utenne branches four Parasite of Colu- 

brme snakes {Tropidonotus) hrachychcilos, p 52 

3 Parasite of snakes (TrojJtdono^us.Swn^arus) scwelh, p 54 

Parasite of hzeirds (Calotes) rotundtcaudata, p 66 

1 PolydelpMs anoiira Du] , 1845 (Figs 10 & 11 ) 

Synonyms — Ascans {Polydelphts) anoura Dujardm, 1845 « Escorts 
anoura Creplin, 1848 , Ascans attenuala of Stossich, 1896 (part) , 
Ascans atlcnuata, of v Linstow, 1899 , Ascans p^toms 
“Betzius, 1830” of Railhet and Henry, 1910 (part), Ascans 
{Polydclphxs) pythonie “ (Roteius, 1830) ” of Gedoelst, 1916 

Host — Python molurus This species is common not only 
m the Indian python, but also m the Afncan species. Python 
sebx It IS said also to occur m a variety of other African 
and even American snakes, but the determmation of the 
parasite must, m some cases, be regarded ivitli suspicion 
Indian locahties for its occurrence in P molurus include 
Nepal Terai and Kichha, Naini-Tal district (Bayhs and 
Daubney, 1923) 

The male attams a length of 116 mm , the female of 144 mm. 
The maximum thickness is about 2 1-2 8 mm The cuticuicr 
steations are 4-10 apart The body is tapermg m front 
and stout posteriorly. The lateral fields are ivide and more 
transparent than the rest of the cuticle The hps are small, 
rather longer than broad, and somewhat emargmate m front 
The dorsal hp has two large, double papilla?, the ventro- 
lateral lips each a large double papilla towards the ventral 
side The pulp of each hp sends out two mwardly and 
forwardly directed processes with flattened and expanded 
termmations The expanded portion has somewhat the 
outhne of a human foot The oesophagus is about 10 mm 
long 

The tail of the male is blunt, with a small termmal spike, 
and measures about 0 35 mm in length There are six pairs 
of postanal papiUse, of which the three most posterior form a 
triangle on either side near the tip of the tail The most 
antenor pair consists of large, double papillae situated near the 
comers of the cloacal aperture In addition to the two 
sublateral rows of 25 or more preanal papilla?, there is a 
median double papilla m front of the cloaca The spicules 
are equal, 10 5 mm long and comcally pomted 
The vulva is at a little less than one-third of the total 
length from the anterior end The vagma passes gradually 
mto the unpaired portion of the uterus, which has a fusiform 
swelhng at about its middle The combmed length of this 
NEW. E 
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portion and the vagina is about 30 m m There are four 
relatively very short uterme branches These ongmate 
m an oval egg-reservoir, and run straight back to end suddenly 
m narrow muscular canals about 3 mm long The latter 
are separated from the oviducts by globular or fusiform 


Fig 10 




Fig 10 — Polydelphis anoura Dorsal lip of male, viewed from extenor 
(After Baylis and Daubney ) 

Fig 11 — Polyddpihia anoura Posterior end of male , ventral v{ew 
(After Baylis and Daubney ) 

swellmgs The four gemtal tubes bend forward soon after 
the tenmnation of the uterme branches, the ovaries occupymg 
the greater part of the posterior region of the body between 
the vulva and the anus The eggs are nearly spherical and 
measure 0 066-0 072 mm m diameter 
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2 Polydelphis attenuata (Moim, 1858) Gedoelst, 1916 
(Fig 12 ) 

Synonyms — Ascarrs aUenuata Molin, 1858 , Ascarts mbtcunda, 5 , 
Schneider, 1866 , Ascaris pytJionts “ Retzius, 1830 ” of Railhet 
and Heniy, 1910 (part) , Aacans (Polyi^elphia) attenuata Gedoelst, 
1916 

Hosts — Pyiho7i molunis, P reticulains Mamiy recorded 
from pythons in various zoological collections in Europe 
Stossich has recorded the species from Python sp at Madras, 
and V Linstow from Python molurus m India It appears 
to occur m P rettculatus m the Malay region, and has been 
recorded from Python sebse and other snakes m Africa 
This species is very similar to the precedmg, but attams 
a considerably greater length The male may measure up 
to 190 mm , the female up to 258 mm The maximum 
thickness is about 2 mm m the male and 3 mm m the female. 
The cuticular striations are about 3 fi apart The bps are 
relatively small and oblong, somewhat longer than broad. 



Fig 12 — Polydelphta aUenuata Head , dorsal view 
(After Baylis, in ‘Parasitology ’) 

With shghtly emargmate anterior border and rounded angles. 
The oesophagus is relatively long, occupymg one-eleventh 
to one-nmth of the total length of the body The nerve-rmg 
is situated at about its antenor eleventh, and the excretory 
pore a httle behmd this level 

The tail of the male is comcal There are five pairs of 
postanal papillae (two subventral, three lateral) and some 
36 pairs of preanal papillae The spicules are equal, measurmg 
7-9 mm , and have blunt tips 

The tail of the female is very blunt, but has a small termmal 
spike There is a parr of caudal papillae at 0 175 mm from 
the extremity The vulva is situated at about the antenor 
fifth of the body. The vagma wdens gradually mto the 

E 2 
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undivided portion of the uterus This runs back to a pomt 
about 36 mm from the anterior end of the body, where it 
gives off four ivide branches These run back and narrow 
suddenly behmd mto short muscular canals, about 1 5 mm 
long, separated by small swellmgs from the oviducts The 
coils of the ovarian tubes extend back nearly to the posterior 
end of the body, and then run forward to a pomt about 5 mm 
behmd the vulva The eggs are roundish-oval and measure 
0 076-0 09 X 0 066-0 07 mm 

3 Polydelphis oculata (v Lmst., 1899) Railhet and Henry, 1910. 

Synonyms — Aecans ocxdata v Lmstow, 1899, Ascans (Poly 
delpfns) oculata BaiUiet and Henry, 1910 

Hosts — Recorded from Python reticvlatus (Berhn Museum) 
by V Lmstow, and from the African python (P sebs^ 
by Railhet and Henry Bayhs and Daubney (1922) refer 
to two female specimens from a python P molurvs or 
P reticulatus) from Assam, which possibly belonged to this 
species 

The status of this species appears somei\hat doubtful 
As has been pomted out by Bayhs and Daubney (1923, b), 
V Lmstow’s figure of the dorsal hp of Ascans oculata 
shows a close resemblance to the Iip of P anoura Apart 
from its smaller measurements, it seems possible that this 
form may be identical ivith P anoura The foUowmg 
descnption is taken from v Lmstow’s account, supplemented 
by that of Railhet and Henry 

Length, male, 58 mm , female, 63 mm Thickness, 
male, 2 mm , female, 2 41 mm Body tapermg m antenor 
third, stout and cylmdncal posteriorly Lips nearly square, 
with free angles rounded Dorsal hp shghtly broader than 
long (018x0 14 mm ) Cephahc papillm very large Each 
lobe of pulp of hp gives off an mward projection (Esophagus 
6 mm long Tail of male 1/265 of total length, with a small 
termmal digitrform appendage Two pairs of postanal and 
six pairs of preanal papillm present Spicules 5 4 mm long 
Tail of female 1/53 of total length, blunt Vulva at antenor 
third of body Vagma at first simple, slender, smuous, with 
a fusiform swelhng near its origm, a.nd givmg off, at 11 mm 
from its origm, foui vrde branches 20 mm long, which run 
backwards Ova 0 06-0 067 x 0 055-0 06 mm Larvse on 
hatchmg measure 0 4-0 425 mm m length 

4 Polydelphis brachycheilos (v Lmstow, 1906) (Eigs 13&14) 
Synonym — Ascarts brachycheilos v Lmstow, 1906 

Host — Tropidonotus mscator \T aspernmus] (mtestme), 
Colombo, Cteylon 
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This species was very bnefly and somewhat inaccurately 
descnbed by v Linstow Through the kmdness of the 
Director of the Colombo Museum the Avnter has been able 
to re-examme the type-specimens These consist of two males 
(one of which lacks the anterior end) and one female 
The male measures 55 mm in length and about 0 9 mm m 
maximum thickness, the female 104 mm and about 1 5 mm 
respectively The iameter of tbe head is 0 24 mm in the 



Fjg 14 



Fjg 13 — Polydelphis brachychetlos Dorsal lip of female, viewed from 
exterior (Ongmal ) 

Fig 14 — PolyddpTixs brachychctlos Posterior end of male; ventral 
view (Ongmal ) 

male, 0 42 mm m the female The bps are somewhat emar- 
gmate m front The “ small comcal interlabia ” mentioned 
and figured by v Linstow appear to have been entirely 
imagmary No such structures have been detected by the 
■writer The dorsal hp is 0 17 mm. wide m the male, 0 26 mm. 
m the female A promment margmal dentigerous ndge is 
present anteriorly. The mam pulp-mass of the hp is deeply 
indented in front, and antler-hke branchmg pulp-processes, 
very similar to those of P seweUi and other species, appear 
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to be present, though in the material available they are 
not very well defined The cutieular stnations on the body, 
if present, are extremely fine The ossophagus measures 
S 5 mm m length m the male, 5 mm in the female No 
mtestmal caecum was seen 

The tail of the male is blunt and rounded, but bears a small 
termmal spike Excludmg the spike, the tail measures 
0 21-0 23 mm m length The spike itself measures 0 03 mm 
V Lmstow mentions only two pairs of postanal and three 
pairs of preanal papillas The writer finds that there are 
five pairs of postanal papillse (fig 14) The most anterior 
papilla on each side is double, and hes some distance behmd 
the eloacal aperture Behmd the middle of the tail there 
are two pairs of small subventral papiUse, and at the extremity 
of the blunt portion tv'o pairs, one of which is subdorsal 
The preanal papiUse, of which there appear to be at least 
39 pairs, are small and arranged m a fairly regular senes 
on each side Both spicules appear to be incomplete m one 
specimen In the other the nght spicule is apparently 
complete and measures about 1 25 mm m length The 
spicules are provided with alse 

The tail of the female measures (without the termmal 
spike, which has been broken off) about 0 4 mm m length, 
and IS extremely blunt and rounded The vulva is situated 
behmd the middle of the body, at about 49 mm from the 
postenor end, and not, as stated by v Lmstow, near the 
end of the antenor third The vagma turns forward at first 
for a short distance from the vulva, then doubles back and 
passes mto a short uterme trunk This widens rather suddenly 
into an oval egg-chamber measuring about 1 2 mm m length 
and 0 7 mm m width, w'hich gives off postenorly four uterme 
branches These run almost straight backw'ards for a distance 
of only about 15 mm before pa«smg mto the ovanan tubes 
The cods of the latter extend posteriorly only to withm about 
20 mm of the hmder end, and anteriorly to a pomt about 
2 mm m front of the vulva The eggs are subglobular and 
have a maximum diameter of about 0 08-0 09 mm According 
to V Lmstow, their shells are “ closely beset mth small 
granules ” 

5 Polydelphis sewelh Bavhs and Daubney, 1922 (Figs 15 
& 16) 

Hosts — Ongmally recorded from the Montpellier snake 
{Ccdopdltsmonspes^ulana) from Palestine (Bayhs and Daubney, 
1922) , subsequently from Tropidonolvs stolatiis, Lakhimpore, 
Assam , T pisccUor, Dibrugarh, Assam , and (probably) 
Bunganis fasciatus, Dibrugarh (Bayhs and Daubney, 1923) 
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The worms are relatively slender and of almost uniform 
thiqkness throughout The male measures about 88 Utit: m 
length and 1 2 mm m thickness, the female 73 mm and 1 4 mm. 
respectively The cuticular stnations are exceedingly fine. 
The diameter of the head is 0 3-0 34 mm The hps are 
somewhat hexagonal m outlme and shghtly broader than 
long Their anterior and lateral borders are somewhat 
emargmate The pulp of the dorsal hp has two well-developed 
antler-hke anterior lobes, each havmg two mam divisions 
The dorsal hp carries two simple lateral papillae, each ventro- 
lateral hp one large ventral and one very small lateral papilla 
The oesophagus is somewhat enlarged postenorly and measures 
about 5 mm m length There is, at least m some mdividuals, 
an mtestmal caecum, which may reach a length of about 
0 6 mm or ma3'^ be quite rudimentary and not more than 
0 125 mm long A pair of ver^'^ small cervical papillae is 



O’lTJim/ 

Fig 15 — Polyddphxs sewelix Dorsal bp of female, viewed from 
extenor a I , anterior lobe of pulp , dr , dentigerous ridge , 
p , papilla (After Baylis and Daubney ) 

present at about 1 4 mm from the anterior end The nerve* 
rmg IS situated at 0 7-0 85 mm from the same pomt 

The tail, m 'both sexes, is very short and rounded, and 
termmates m a small spike about 0 05 mm long The tail 
of the male is 0 25 mm m length There are six pairs of 
postanal papillae The most posterior papdla on each side 
IS relatively large and dorsally placed , the second is very 
small and lateral , the third, fourth and fifth form a tnangle, 
two bemg ventral and one more lateral , the sixth is a large, 
double papdla near the cloaca and separated by a considerable 
space from the rest The preanai papillae are arranged m 
a smgle fairly regular and close series of about 43 on either 
side There is also one papilla, more laterally situated, 
at about the same level as the fourth of the series, on each 
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side The spicules are short, subequal and broadly alate 
The right spicule measures 1 35 mm , the left 1 4 mm , and 
the dorso-ventral diameter of each is about 0 06 mm 
In the female the tail is 0 3 mm long. The vulva is 
situated at about 34 mm from the posterior end, dividmg 
the body m the proportion of about 19 17 The vagma 
IS narrow, muscular and irregularly coiled, and leads mto 



a uterme chamber about 1 6 mm long, which gives off 
posteriorly six parallel uterme branches These run back 
to a pomt about 15 mm from the posterior end, where they 
pass mto the ovarian tubes The coils of the latter extend 
back to 10 mm from the posterior end, and then run forward 
to the level of the vulva The eggs are roundish-oval or 
nearly sphencal, and have thick, finely-granulated shells 
measurmg 0 09-0 1x0 075-0 087 mm 

6 Polydelphis rotundicaudata (v Lmstoiv, 1904) (Fig 17) 
Synonym — Aecarts rotundicaudata v Linstow, 1904 

Host — Calotes calotes [(7 opJitomachns^ (stomach and 
mtestme) , Colombo, Ceylon 
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Through the kindness of the Director of the Colombo 
Museum the writer has been able to examine the type- 
apecunens of this species These include one male and 
several females The species proves to belong to the genus 
Polyddphis, and is very closely related to P seweUi, from 
which it differs only in very shght characters It seems, 
m fact, possible that the two forms may be identical, but 
the material at present available does not enable this question 
to be defimtely decided 

The male measures about 45 mm in length and nearly 
1 mm m maximum thickness, the females up to 73 mm 
and about 1 2 mm respectively The diameter of the head 
IS about 0 25-0 34 mm The dorsal hp is more rectangular 



Fig. 17 — Polydelphis roiundrcaudata Postenor end of male , lateral 

view (Original ) 

than m P sewdh, but appears to have very similar branchmg 
pulp-processes anteriorly The oesophagus is much shorter 
than m P sewdli, measuring only 2 8 mm m the male and 
about 3 5 mm m the largest female No definite mtestmal 
cajcum was observed The nerve-nng is situated at about 
0 7 mm from the anterior end m the female 
The tail of the male is about 0 24 mm long Its tip, 
hon ever, has been damaged and the termmal spike (if onginally 
present) has been broken off There are six parrs of postanal 
papillae, arranged as shoivn m fig 17, the most postenor pair 
bemg subdorsal There is one pair of rather large adanal 
papillae, with double termmations, and about 40 pairs of 
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preanal papillae, arranged in fairly regular single senes. 
(According to v Linstow, there are 31 pairs of preanal and 
four of postanal papillae) The spicules measure about 
1 27 mm m length (not 8 8 mm , as stated by r Lmstow), 
and are provided with broad alae Their dorao-ventral 
width IS about 0 08 mm 

The tail of the female is bluntly rounded and measures 
about 0 36-0 45 mm m length, mcludmg a minute termmal 
spike about 0 02 mm long The vulva, m a 73 mm specimen, 
IS situated at about 34 mm from the antenor end, and »8 
thus considerably m front of the middle of the body The 
vagma is short, narrow and rather convoluted At a distance 
of a httle more than 2 mm behmd the vulva the uterus 
divides mto six branches, vhich run straight back for a dis* 
tance of about 20-25 mm and then pass mto the narrower 
oviducts The eggs are roundish-oval or subglobular, and 
have a greatest diameter of about 0 08-0 09 mm 

7 Polydelphis sp 

Bayhs and Daubney (1922) recorded two female specimens, 
one m very poor condition, taken on separate occasions 
from examples of the common chamseleon of ludia {Gham^lton 
zeylamciis \G mtcaratus]) They belonged to the section 
of the genus m which there are six uterme branches, but it was 
impossible to determme whether, or not, they were identical 
with Polyddphis hexametra (Gedoelst, 1916), a species recorded 
from Ohammleon dilepis in the Belgian Conge 

8 Polydelphis sp 

Bayhs and Daubney (1923, b) also recorded Ifwo male 
specimens of an undetermmed species of this genus from the 
stomach of Lachesis {Tnmeresurus) grarmneus 

4 Genus TOXOCARA Stiles, 1905 
Synonym — Belascans Leiper, 1907 

Cervical alee present, coarsely striated Body bent ventrally 
anteriorly Lips with pulp formmg two deeply separated 
antenor lobes and an unpaired mtemal lobe Interlabia 
absent (Esophagus with a distmct muscular bulb pos- 
teriorly Tail of male with a termmal digitiform appendage, 
mkrked off by a constriction On each side a group of five 
postanal papillae on the termmal appendage (two subdorsal, 
one lateral, two subventral), one double subventral papilla 
between the cloaca and the base of the appendage, and about 
20 preanal papillae Spicules subequal, alate Vulva towards 
antenor quarter of body Unpaired portion of uterus 
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relatively long Coils of female genital tubes extend through- 
out almost the whole length of the body Eggs globiJar 
or subglobular, with thm shells, the surface of which is pitted. 
Adult w'orms chiefly m the small mtestine of carnivorous 
mammals 

Genotype — Toxocara cams (Werner, 1782) 

Key to Species 

Parasite of dog tribe cams, p o9 

Parasite of cat tribe mystax, p CO 

Parasite of elephant elephantis, p 60 


1 Toxocara canis (Werner, 1782) Stiles in Stiles and Hassall, 
1905 (Eig 18) 

S3nionytn3 — Lumbncus cams Werner, 1782 , Ascans vulpis 
Frohch, 1789 , Ascans tnqueira Schronk, 1790 , Fusana 
tnquetra Zeder, 1800 , Ascans marginata Rudolphi, 1802 , 
Belascans marginata RaiUiet and Henry, 1911 , Bdascans 
vulpis Railliet and Henry, 1911 

Hosts — ^This species, which is a cosmopohtan parasite of 
dogs, IS recorded m India from the following animals dog. 





Fig 18 — Toxocara cams A, anterior end, ventral view , B, bps, 
dorsal view , C, posterior end of male, lateral view , D, egg 
a , cervical ala , s , spicules (From Baylis, after Yorke and 
Maplestone ) 
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Punjab, common (Gaiger), Calcutta (?) (Baybs and Daubney), 
Colombo, Ceylon (v Lmstow) * , jackal {Gams aureus), 
Indian wolf {Cams palhpes) and Indian fox {Vulpes bengalensts). 
Zoological Gardens, Calcutta (Baylis and Daubney) 

This species reaches a len^h of 50-100 mm m the male 
and 50-180 mm in the female The cuticular striations 
are 9-37 fi apart The anterior lobes of the pulp of the bps 
are digitiform, tapenng and convergent The cervical alie are 
long and narrow, and dimmish gradually m width posteriorly 
The spicules of the male are about 0 75-1 mm long The 
eggs measure about 0 075-0 08 mm in diameter 


2 Toxocara mystax (Zeder, 1800 ) 

Synonyms — Ascans calx Schrank, 1788 (part) , Fusaria mystax 
Zeder, 1800 , Ascans mystax Kudolphi, 1802 , Belascans 
mystax CasteUam and Chalmers, 1910 , Belascans call Railliefc 
and Henry, 1911 , ? Ascans globulus v Lmstow, 1899 

Hosts . — ^This IS a common parasite of the cat tnbe all 
over the world In India it has been recorded from the 
followmg domestic cat, Punjab, common (Gaiger), Calcutta (?) 
(Bayhs and Daubney) , Siamese domestic cat, tiger {Felts 
iigris), jungle cat {F dtaus), fishmg cat {Fdis vtvemna) and 
leopard cat {F bengalensts), all in the Zoological Gardens, 
Calcutta (Bayhs and Daubney) , leopard (J’ ^lardus), Wiraivila, 
Ceylon (v Lmstow) and m the Zoological Gardens, Calcutta 
(Bayhs and Daubney) 

The male measures about 30-70 mm , the female 40-108 mm 
The cuticular stnations are 10-37 p, apart The pulp of the 
hps has two long, digitiform anterior lobes The cervical 
alse are relatively broad, mcreasmg to a maximum width 
towards their postenor ends and then dunmishmg rather 
suddenly The transverse stnations on the alse are very 
conspicuous The spicules of the male are much longer 
than m T cams They are shghtly unequal and measure 
1 6-2 mm The eggs have a diameter of 0 065-0 075 mm 

3 Toxocara elephantis (Rud , 1819) 

Synonyms — Strongylus elephantt Rudolphi, 1819, Strongylus 
elephantis indici Diesmg, 1851 , Ascans lonchoptera Diesmg, 
1851 , “ Ascans elephantis Jackson ” Diesmg, 1851 , Strongylus ^ 
elephantis Cobbold, 1879 , Belascans larv^optera Leiper, in 
Khalil, 1922 

Host — ^Indian elephant The worm does not appeUr 
to have been actually observed m India The two records 


* V Lmstow’s record of “ Ascans mystax ” from a “ young suckmg 
puppy ” probably refers to this species 
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apparently referring to its oecurrence concern elephants 
in captivity, one in the United States of America, the other 
in Europe 

This species is very imperfectly known, only the female 
havmg been described, and that very inadequately Jackson 
(1847) records “ a small species of Ascaris ” ‘ from the gall- 
ducts of a young Eaat-Indian Elephant that died m this 
city [Boston, USA]” He states that immense numbers 
of the worms were found m the ducts, and a few m the 
duodenum He gives no description of the worm, nor does 
he name it Diesmg (1851) gives a very brief description 
of the female specimens origmally referred to by Rudolphi, 
which were m the Vienna Museum and had been collected 
from the bile-ducts of an Indian elephant at Geneva Diesmg 
recognized that the worm ivas not a Strongyle but an Ascarid, 
and changed its name to Ascarts lonckoptera In an addendum 
he also refers to Jackson’s specimens, under tbe headmg 
“Ascaris Elephantis Jackson ” It seems probable that 
this IS not mtended as a name, smce Jackson, as already 
stated, did not give the worm a name, and it seems clear that 
Diesmg considered the species identical -with his Ascarts 
lonchoptera In 1857 Diesmg refers agam to A lonchoptera, 
addmg nothmg to his former description, but givmg some 
figures von Drasche (1883), who re-exammed the origmal 
specimens, quotes Diesmg’s diagnosis and adds to it some 
observations on the structure of the bps, and a new figure 
malong it qmte clear that the form m question is an Ascand 

Khald (1922, 6) states that Leiper also exammed the same 
specimens m the Vienna Museum and came to the conclusion 
that they belonged to the genus Belascarts If this is so, 
smce Belascarts is a synonym of Toxocara, the species must 
be referred to the latter genus, and, smce the earliest specific 
name apphed to it was elepTianit Rudolphi, it seems legitimate 
to emend this obvious lapszis (as was, m effect, done by 
Diesmg and by CJobbold) to dephantts, and to name the worm 
Toxocara elephaniis 

Puttmg together the information given by Diesmg and by 
V Drasche, the following is all that can be ^id at present 
of the morphology of the worm — 

Length of female, three mches or more Thickness three- 
quarters of a Ime (1/16 m ) Body tapermg anteriorly and 
provided ivith cervical alae Lips oval, their pulp having 
a pair of deeply-separated anterior lobes and an unusually 
broad unpaired lobe, "which is slightly emarginate in front 
Erne dentigerous ndges present on the margins of the lips 
In the middle of the hp a short groove, open behind Tail 
comcal and pomted Male undescnbed 



62 


ASOABID^ 


5 Genus TOXASCARIS Leiper, 1907 

Cervical alas present, finely striated Body bent dorsally 
anteriorly Lips as in Toxocara, but with the antenor lobes 
marked off from the mam pulp by a deep groove and broad 
and bilobed at their extremities Interlabia absent CEso- 
phagus without bulb Tail of male conical, without digitiform 
appendage On each side a group of papillse near the tip 
of the tail A double subventral papilla between these and 
the cloaca, and a row of 25 or more papillae, most of wliich are 
preanal Spicules subequal, non-alate Vulva at about the 
anterior third of the body Unpaired portion of uterus 
relatively short Coils of female genital tubes he between 
vulva and posterior end of body Eggs subglobular, with 
thick, smooth shells Adult worms m the small intestme 
of carnivorous mammals 

Genotype — Toxascarxs Uonvna (v Linstow, 1902) 

Key to Species 

Parasite of cat and dog tribes Iconma, p C2 

Parasite of boars tranojvga, p C3 

1 Toxasearis leonina (v Lmst , 1902) Eailliet and Henry, 
1911 (Fig 19) 

« 

Synonyms — ^^scam cati Schrank, 1788 (part) , ^scarta leptoptcra 
Rudolphi, 1809 (part) , Ascarts leonvna v Linstow, 1902 , 
Toxascans tnarginaia of Loipor, 1907 , Ascaris cams of Glaue, 
1909 , Toxasearis limbata Railliot and Henry, 1911 , ? Ascans 
crenulata Bremsor, 1824 , ? Ascans microptera Rudolphi, 

1819 , ? Toxascans microptera Railbot and Homy, 1911 

Hosts — ^Taylor (1924) has shown that no morphological 
difference can be recognized between Toxascans Ivmbaia 
of dogs and T leonvna of cats It was formerly supposed 
that these were two distmct species, the former being a 
parasite of Camdae, the latter of Fehdse Both have been 
recorded from a considerable variety of hosts and froip 
many parts of the world On the view that all the fridian 
records refer to one and the same species, the foUowmg 
is a list of hosts — ^Lion {Fehs leo), tiger {F ttgris), leopard 
(jP pardus), ounce, or snow leopard [F nncta), fishing cat 
{F vivemna), leopard cat {F bengalensis), hunting leopard, 
or cheetah (Cymelurus jubatus), ^ Indian fox {Vulpes benged- 
ensts), probably all m the Zoological Gardens, (Calcutta (Baylis 
and Daubney) 

The male is about 20-70 mm long, the female about 
30-100 mm The body is relatively slender The cuticular 
striations are 4-14 6 ft apart The cervical alse are long and 
narrow, and decrease gradually in vodth behind 
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Tlie Caudill end of the male bears on each side a group of 
five papillae near the tip of the tail (two subdorsal, one lateral, 
two subventral), a double subventral papilla between these 
and the cloaca, and a row of 25 or more papillae, the first 
of Avhich is behind the cloaca, the second at the level of the 
cloacal opemng and the rest preanal The preanal papillae 



Fig 19 — Toxascat'is leomna Postenor end of male , lateral view 

(After Taylor ) 

are conspicuous near the cloaca, but become smaller anteriorly 
The spicules are shghtly unequal and measure 0 7-1 5 mm 
m length 

The tail of the female is sharply pomted The eggs measure 

0 06-0 085 mm in diameter 

2 Toxascaris transfuga (Rud , 1819) Baylis and Daubney, 
1922 (Figs 20 & 21 ) 

Synon5Tn — Ascans transfuga Rudolphi, 1819 

Hosts — In India this species has been recorded from the 
followmg animals — ^Himalayan black bear [TJrsus torqiudtis), 
Ursus sp , sloth-bear {3Ielursiis ursinus) and red cat-bear 
(Mlurus fulqens), in the Zoological Gardens, Calcutta (Baylis 
and Daubney) It also occurs m the brotvn bear and polar 
bear m other parts of the world 

The male attains a length of 92 mm and a thickness of 

1 8 mm The length of the female is 115-240 mm , and its 
maximum thickness 2 8-4 5 mm The cuticular stnations 
are 8 3-11 ft apart The anterior end of the body is usually 
curved towards the dorsal side The head measures 
0 5-0 6 mm in diameter The lips are roughly semicircular 
in outline, and each carries two papillae, those of the dorsal 
Up bemg equal and symmetrically placed, while those of each 
\entro-lateral lip are rather unequal and asymmetrical. 
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the papilla towards the ventral margin bemg large, the more 
lateral papiUa smaller and situated shghtly further forward. 
The pulp of each hp sends out five processes, two m a trans- 
verse direction,' near the ends of which are the papiUse, and 
three anteriorly Of the anterior processes two form large, 
paired lobes which expand shghtly and have a shallow longi- 
tudmal groove on them inner surfaces distally The thud. 
IS the unpaired median lobe, which appears to end m short 
ra 3 rs that spread out beneath the cuticle of the inner surface. 
The dentigerous ridges are composed of relatively large teeth 
The cervical alae are well developed and 3-5 mm long 
The oesophagus is club-shaped and very stout postenorly 
(0 5-0 95 mm ), and measures 4-5 mm m length 



Fig 20 — Toxascans transfuga Dorsal lip, viewed from extenor. 

d r , dentigerous ridge , ml , median lobe of pulp , p , 
papilla , pi , paired antenor lobe , t , transv erse process 
of pulp (After Baylis and Daubney ) 

The caudal end of the male is curved ventrally, but the 
extremity is usually recurved towards the dorsal side The 
tad measures 0 4r-0 5 mm m length and is bluntly conical, 
but ends m a short spike vhich has a small termmd papiUa- 
hke button The caudal papiUaa consist of (1) four pairs 
near the tip of the tad (two small and subventral, two larger 
and more lateral) , (2) an isolated lateral pan , (3) a pau 
of large double papiUse , (4) thirty or more parrs of papillro 
extendmg for a considerable distance m firont of the cloaca 
This last senes begms ]ust behmd the cloaca, and the papdlro 
in each row are at first close together and tend to form two 
altematmg rows, but further forward the rows become smgle 
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and the papillas Avider apart The spicules are very short 
and stout, measuring about 0 53-0 65 mm m length and 
0 054 mm m thickness Their surfaces are covered ivith 
small granulations 

The tail of the female is bluntly conical and almost roimded 
posteriorly, but has a small papilla-hke termination, as m 
the male It measures up to 1 4 mm m length The vagma 
IS narrow and convoluted, and measures about 4 mm m length 



Fig 21 — Toxascans transjuga Posterior end of male , ventro -lateral 
view 8 , right spicule , to , wall of depression surroundmg 
cloacal aperture (After Baylis and Daubney ) 

It leads mto a uterme chamber, not exceedmg 5 mm in 
length, -which gives off postenorly the two uterme branches 
The eggs are oval and measure 0 077-0 09 x 0 06-0 075 mm. 
Wlien ready for laymg, the smooth shell appears to become 
covered, as in Ascans lumbricoidcs, mth an irregular coat of 
a yellomsh albummous substance, which possibly led Dujardm 
to describe them as punctulated 
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Subfamily ANISAKIN^ Bailliet and Henry, 1912, 
emend Baylis, 1920 

(Esophagus may or may not be divided into an anterior 
muscular portion and a posterior ventriculus of different 
histological structure, or a muscular bulb When a ventriculus 
IS absent, and frequently v hen it is present, there is an anterior 
caecum springing from the mtestme and lymg parallel to the 
oesophagus A posterior appendix, or occasionally several 
such appendices, some of •which may be directed anteriorly, 
may also be developed m connection "vvith the ventriculus 
Adult "worms m the alimentary canal of vertebrates, mamly 
of aquatic or fish-eating animals Life-history, where knoivn, 
mdirect, involving an mtermediate host, most commonly 
a fish 


Key to Oenem 


Ventriculus u ithout appendix 
Ventriculus with an appendix or several 
appendices 

1 An intestinal ciecum present 
Intestinal ciecum absent 

2 Dentigerous ridges present , v entriculus 

oblong 

Dentigerous ridges absent in adult but 
tooth hke structures present on inner 
surfaces of lips , v entriculus a sub 
globular bulb 

1 Dentigerous ndges present 
Dentigerous ridges absent 

4 Ventriculus with a single appendix 
Ventriculus with sev eral appendices 

5 Intestinal ctecura absent 
An intestinal crecum present 

G Cuticle with transverse rings of spines 
Cuticle without spines 

7 A longitudinally-foldod collar present behind 

the lips 

No longitudinally-folded collar behind the 
lips 

8 Interlabia and mterlabial grooves present 
Interlabia and mterlabial groov es absent 


1 

4 

2 

3 

PonnoCiECtm, p CP 


Dvjakdinia, p 95 
PAUANISAiaS, p 92 
Belanisakis, p 66 
6 

7 

RaVhtdascabis, p 67 
6 

Goezia, p 107 
CONTRACA-CTJAI, p 79 

Typheophokos, p 104 

8 

Mm.TiciFctJM, p 100 
Poi.\ca:cum, p 102 


1 Genus BELANJSAKIS Maplestone, 1932 

Lips without dentigerous ndges Interlabia present (Eso- 
phagus ■w’lth an oblong ventriculus (Esophageal appendix 
and intestinal caacum absent An accessoiy piece present 
m the genotype Adult worms parasitic in birds 
Genotype — Belanisakis ibtdts Maplestone 1932 
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1 Belanisalds ibidis Maplestone, 1932 

Host — ^Black-headed ibis {Threshtomis [Ibis'] rndano- 
cepTialm) (intestine) , Zoological Gardens, Calcutta 

The male measures 23 mm in length and about 0 54 mm. 
m maximum thiclcness, the female 34 mm and 0 71 
respectively Broad cervical alae are present, extendmg nearly 
to the level of the posterior end of the oesophagus They 
have a maximum A^udth (m the male) of 0 16 mm In the 
male the oesophagus measures 2 7 mm m length, the 
ventnculus 0 79 mm , m the female these organs measure 
3 1 mm and 1 mm respectively 

The tail of the male is 0 ^ mm long It is narrowed 
rather suddenly a little behmd the cloacal aperture, and 
shghtly swollen agam before the tip, which is bluntly comcal. 
The postanal papillae consist of a pair of double papiUse 
a httle behmd the cloacal aperture and two pairs of small 
papillae near the tip of the tail There is a senes of 18 papillae 
extendmg forward from the cloacal aperture on each side, 
the most postenor papilla bemg adanal These papillae 
become more widely separated antenorly, and extend to 
a distance of about 4 mm from the postenor extremity 
The spicules are stout, equal and bluntly pomted, and 
measure 0 5 mm m length There is an accessory piece 
m the form of a chitmoid nodule, 0 06 mm long 

The tail of the female measures 0 79 mm m length, and is 
tapering and pointed The vulva is situated at a distance 
of 11 7 mm from the antenor end The vagma runs 
posteriorly for a distance of about 2 mm “ A short portion 
of the vagma at its commencement is divided off from the 
rest of the organ by a valvular structure, and postenorly, 
just before dividmg mto the two uten, it takes a close 
S-shaped curve ” The utenne branches extend posteriorly 
almost as far as the anus before passmg mto the ovanan 
tubes, and the latter run forward with a very convoluted 
course to withm a short distance of the vulva The eggs 
measure 0 06x0 048 mm 


2 Genus RAPHIDASCARIS Bailhet and Henry, 1915 

Lips without dentigerous' ndges Interlabia present 
(Esophagus with a small ventnculus, from which spnngs 
a postenor appendix Ho intestmal caecum Adult worms 
m the stomach and mtestme of fishes 

Genotype — Raphidascans ams (Bloch, 1779) 
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1 Raphidascaris diadonis Tliwaile, 1927 (Fig 22 ) 

Host — Diodon Jiystnx , Negapatam, South India 

The male measures 38-52 mm m length and about 1 mm 
m maximum thickness, the female 45-62 mm and about 
1 5 mm icspectively The body is more tapering anteriorly 
than posteriorly, and the cuticle is finely striated The 
lips are 0 24-0 34 mm long and 0 18-0 25 mm 'vvido The 
interlabia are 0 092-0 138 mm long The oesophagus is 
4 9-6 7 mm long, excluding the ventriculus, which measures 
0 215-0 365 mm in length and 0 3-0 56 mm in width The 
oesophageal appendix is 0 86-1 46 mm long The cervical 



Fig 22 



— Haplndascaris diadoms A, liead, dorsal \ low , B, portion 
of oesophagus and intestine, showing ventrioulus and 
appendix , C, posterior end of male, lateral view (Aftei 
Thwaito ) 


papillae and excretory pore are at about I mm from the 
anterior end, and the nerve-rmg is about 0 1 mm m front of 
them 

The tail of the male is conical and 0 15-0 23 mm long 
Its tip may be sharply -pomted and apparently smooth, 
or may be covered with minute spines “ There are about 
three to six pairs of minute postanal papillae and about 
30 pairs of preanal papilte These latter appear to vary 
somewhat m number in the various individual worms, the 
numbers rangmg from 23 to 35 on each side In the vicinity 
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of the anus the papillae are extremely small, but become 
progressively larger as the distance from the anus increases. 
A median preanal papilla is usually present, but apparently 
not constantly so ” The spicules are equal and alate, and 
measure 0 276-0 35 mm m length They terminate distally 
m small knobs 

The tail of the female is conical and 0 46-0 54 mm long 
The vulva is situated at about the anterior third of the body. 
The average dimensions of the eggs are 0 063 X 0 056 mm 


3 Genus PORROC^CUM Railliet and Henry, 1912 
Synonym — Terranova Leiper and Atkmson, 1914 

Lips With dentigerous ridges Interlabia usually present 
(Esophagus with an oblong ventnculus, which is short m 
the genot3q)e and in some other species, but m others is often 
long and bent so as to open mto the mtestme laterally 
An mtestmal caecum present No oesophageal appendix 
An accessory piece (giibemaculum) is rarely present m the 
male Adult worms m mtestme or stomach of birds, reptiles, 
fishes and marme mammals 
Genotype — Porrocs&cum crassum (Desl , 1824) 


Key to Species 


1 

2 


3 


4 


Parasites of birds 
Parasites of fishes 
Parasite of ducks 
Parasites of birds of prey 
Parasites of herons, ‘egrets, cranes, &c 
Pulp of dorsal hp with two bifurcated 
anterior lobes 

Pulp of dorsal lip with two rounded anterior 
lobes, each bearing a flattened and 
expanded process 

Male with about 15 pairs of preanal papillae 
Spicules about 1 25 mm long 
Male with five pairs of preanal papillae 
Spicules about 0 5 mm long 
Parasite of sawfish 
Parasite of shark 


1 

4 

crassum, p. 69 
2 
3 

depressum, p 70 

angusttcoUe, p 71 

ardese, p 73 

reticulatum, p 74 
jmsits, p 75 
galsocerdonts, p 77 


1 Porrocaecum crassum (Desl , 1824) Railhet and Henry, 1912. 

Synonym — Ascarts crassa Deslongchamps, 1824 

Hosts — This species occurs m ducks, both wild and 
domestic, m Europe and other parts of the world, and has 
also been recorded from the gumeafowl In India it has 
been recorded by Bayhs and Daubney from a domestic duck 
at Bombay 

The male measures 12-30 mm m length, the female 
43-53 mm The greatest thickness is 0 5-1 2 mm m the 



70 


AfaCAMD^ 


male and up to 2 2 mm in the female The ventnculus 
IS very short and almost globular The tail of the male is 
about 1/46 of the total length and. is conical, with a termmal 
spike The spicules are 0 52-0 7 mm long and are alate, 
with blunt tips 

The tail of the female is pomted and about 1/55 of the 
total length The vulva is slightly behmd the middle of the 
body, dividing it m the proportion of about 13 11 The 
eggs are globular and have a diameter of about 0 1 mm 

2 Porrocsecum depressum (Zeder, 1800) Baylis, 1920 
(Fig 23 ) 

Synonsrms — Fueana dtpreaaa Zedor, 1800 , Ascarte deprcssa 
Rudolphi, 1809 

Hosts — ^This IS a common parasite of birds of prey m 
many parts of the world It has been recorded m a large 


uui 



Pig 23 — Porrocsecum depressum Dorsal lip of female, viewed from 
extenor d r , dentigerous ndge , ml , median lobe of 
pulp , p., papilla -y (-^tor Baylis and Daubney ) 

number of species of hawks, eagles and vultures In India 
it has been recorded by Baylis and Daubney from the 
cmereous vulture {Mgypius [Vullur] monachus) Its mter- 
mediate hosts are, m all probabihty, shrews and moles, larval 
forms found m these ammals, and origmally described by 
Rudolphi m 1802 as Ascarts mcisa, probably belongmg to this 
species 
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TJus IS a rather slender form The male measures 
24-100 mm m length, the female 30-112 mm The pulp 
•of the dorsal hp has two bifurcated antenor lobes and a large 
median lobe which projects anteriorly beyond the ‘ saddle ” 
separatmg these lobes The mterlabia are small 
The tail of the male has a comcal termmal prolongation 
bearmg five pairs of small papillae There is also a pair of 
large, double papillae behind the cloacal aperture The preanal 
papillae consist of about 17 pairs 

The vulva is situated a little in front of the middle of the 
body, dividmg the latter in the proportion of about 5 6 
The eggs have finely punctate shells, thickened at the poles 

3 Porrocsecum angusticolle (Molm, 1860)BaylisandDaubney, 
1922 (Figs 24 & 25 ) 

Synonym — Ascarts angitsUcolha Molin, 1860 

Hosts — Like P deprcss^m, this species has been recorded 
from a variety of species of birds of prey, not only m India 



Fig 24 — Po))OLiLcuin angusticolle Dorsal hp of female, viewed from 
cxterioi c , cuticular ndge , dr , dentigerous ndge , 
p , papilla (After Baylis and Daubney ) 

but in Europe and Africa fts Indian hosts include the kite 
{Mtlvus migrans govinda) and a vulture, both recorded by 
Baylis and Daubney, the latter from Satjiara, Chilka Lake, 
Orissa The British Museum (Natuial History) also possesses 
a specimen obtained from a fish-havk ” at Poona 
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Relatively to its length this is a somewhat more slender 
form than P depressum The male measures up to 55 mm 
in length and 1 1 mm in thickness, the female 4(>-90 mm and 
1 5 mm respectively The dorsal lip is almost hexagonal, 
w'lth rounded angles The pulp sends out two rounded 
anterior lobes, from the inner surfaces of which sprmg tw'o 
flattened and expanded processes Towards the base of 
the hp there is on either side a rather conspicuous longitudinal 
ridge or fold of cuticle There are small, triangular mter- 
labia The cuticular stnations on the body are about 17 p 
apart Anteriorly the body tapers to form a long, slender 
neck The head is small, its diameter bemg about 0 24- 
0 26 mm There is a slight constriction at its junction with 



Fig 25 — Ponoctecurn angmUcalle Posterior end of male , ventral view 
(After Baylis and Daubney ) 

the neck The oesophagus is 4 8 mm long, mcludmg a short, 
oblong ventnculus measunng 0 6 mm m length The 
mtestmal cacum is 2 7-3 mm long The nerve-rmg is 
situated at about 0 85 mm jfrom the anterior extremity 
At about 1 7 mm from the anterior end there is a pair of 
large, sessile cervical papiU® 

The tail of the male is conical and measures 0 39 mm 
in length About half-way between the cloaca and the 
tip of the tail there is a distmct constriction There are 
four pairs of papillai on the portion behmd the constriction, 
a pair of double papillm just behmd the cloaca and about 
20 pairs of preanal papill®, the most postenor of which is 
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just in front of the cloacal aperture The spicules are non- 
alate and equal, measuring 0 95 mm m length 

The tail of the female is blunter than that of the male 
and measures 0 7 mm in length There is a pair of caudal 
papillae at 0 2 mm from the tip The vulva is situated 
m the anterior half of the body, dividing the latter m the 
proportion of 3 5 The eggs measure 0 085-0 093 x 0 058- 
0 074 mm 

4 Porrocsecum ardese (Frohch, 1802). (Fig 26 ) 

Synonyms — Ascaris ardess Frohch, 1802, nee Smith, Fox and 
^Vhlte, 1908 , Ascaris serpentithts Rudolphi 1809 (not A aide- 
arum Rud , 1819) 

Hosts — ^Herons and cranes m vanous parts of the world , 
also recorded from the flammgo Recorded m India from 
the common crane (Grtis grus) and demoiselle crane 
{Avihropoides virgo) in the Calcutta Zoological Gardens (Bayhs 
and Daubney) 

The size of this species appears to be very vanable The 
male usually measures about 40-55 mm in length and 1 mm. 



Fig 26 — Porrocsecum ardess Posterior end of male , lateral view 
(After Bayhs and Daubney ) 

m thickness , the female may measure up to 160 mm in length,, 
and its thickness vanes between 2 and 4 mm Specimens 
from cranes appear to have a relatively shorter and stouter 
build than those from herons The pulp of the dorsal hp 
has two bifurcated antenor lobes The mterlabia are 
relatively large There is a pair of lateral alse extendmg 
throughout the length of the body, and particularly wide 
for a Stance of about 3 mm from the head The oesophagus, 
m a specimen 55 mm long, measures 3 4 mm , the ven- 
triculus 0 4 mm and the intestinal cjecum 3 mm 
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The tail of the male is suddenly constricted m the middle 
so as to form a finger-shaped terminal appendage This 
bears five pairs of papillae (two ventral, two subdorsal, one 
lateral) On the anterior portion of the tail there is a pair 
of large, double papillae, directed posteiiorly The preanal 
papillae are arranged in regular series of about 15 on each 
side The spicules are equal, measuring 1 25 mm m a 
specimen of moderate size, and have very broad alae 
The eggs measure about 01x0 078 mm , and the surface 
of their shells has a reticulate pattern 

5 Porrocaecum reticulatum (v Linstow, 1899) Bayhs and 
Daubney, 1922 (Fig 27 ) 

Synonyms — Agcarta relicvlata v Linstow, 1899 , ? Ascans ardcm 
Smith Fox and Wliito, nec Frohch, 1802 

Hosts — ^Herons and egrets m various parts of the world 
The species has been recorded m India from the eastern 
purple heron {Ardea purpurea mamllensis), the night heron 
{Nycticorax nyclicorax [gnsem']) and an egret (species unknown) 
m the Zoological Gardens, Calcutta (Bayhs and Daubney) 



Fig 27 — Porrociecum reticulatum Posterior end of male , lateral view 
a p , accessory piece , s , right spicule (After Bayhs and 
Daubney ) 

The description of this species has been considerably 
amplified by Hsu (1933), on the basis of Chmese material 
from Nycticorax nycticorax It is a relatively slender form, 
the male measuring up to about 56 mm in length and 0 81 nun 
in maximum thickness, the female up to about 87 mm 
•and 1 6 mm respectively The dorsal hp is about 0 36 mm 
ong and 0 28 mm wide at its base Its pulp has two 
eonverg^t anterior lobes There are well-developed mter- 
a la rvical alae are absent Accordmg to Hsu, the 
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<ESophagus, excluding the ventnculus, is about 2 2-3 8 mm. 
long m the male and about 5 5-6 8 mm m the female 
The ventnculus is oblong and relatively short, measuring 
0 28-0 4 mm m length m the male and 0 57-0 66 mm m the 
female The intestmal caecum is well developed and extends 
for a considerable part of the length of the oesophagus Hsu 
gives its length as 1 64—1 8 mm m the male and 4 23—4 67 mm 
m the female The nerve-rmg is situated at 0 46-0 71 mm 
from the anterior extremity m the male and at 0 9 mm 
m the female 

The tail of the male is 0 27-0 36 mm long and is con- 
stncted somewhat m front of its middle so as to form a finger- 
hke terminal appendage The latter bears two pairs of small 
subventral papiUae and also, accordmg to Hsu, a lateral pair 
Just m front of the constriction there is a pair of large papillae 
which are stated by Hsu to have double nerve-endings 
Previous authors have described the presence of five pairs 
of preanal papillae, but Hsu finds six or seven pairs The 
spicules are tubular, non-alate and 0 35-0 57 mm long They 
have a rough, granular appearance There is a large, smooth 
accessory piece, or gubernaculum, which was &st noted 
by Bayhs and Daubney (1922), m whose matenal it measured 
•about 0 3 mm m length Accordmg to Hsu it is 0 13-0 23 mm 
long 

The tail of the female is about 1 mm long, and bears 
a pair of lateral papilla near the tip The eggs are almost 
spherical and measure 0 107-0112 x 0 086-0 092 mm The 
surface of their sheUs is closely pitted, this giving it the 
reticulate appearance noted by v Lmstow 

6 Porrocsecum pristis Bayhs and Daubney, 1922 (Figs 
28-30) 

Host — Sawfish {Pri^tis perrotleti ) , Ulubaria, River Hooghly. 

The male measures up to 26 6 mm m length and 0 74 mm 
m thickness, the female 34 2 mm and 1 06 mm respectively 
The diameter of the head is 0 16-0 18 mm The cuticular 
striations are 8 7-10 fi apart The bps are small, and pass 
mto the neck -without any constriction at their bases Each 
has a narrow, bilobed, anterior process, carrymg two small 
cuticular projections on its inner surface, m addition to a 
dentigerous ridge composed of mmute denticles The dorsal 
hp IS shorter than the ventro-lateral bps, and has two large 
papUlse Each ventro-lateral bp has a large, lozenge-shaped, 
ventral papilla and a much smaller lateral papilla, situated 
more anteriorly Interlabia are absent The oesophagus, 
mcludmg an oblong ventnculus 0 6-0 78 mm long, measures 
2 3-2 7 mm m length The mtestmal caecum is 0 95-1 3 mm 
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long There is a pair of prominent, rounded cervical papillae 
at 0 65-0 67 mm from the anterior extremity The nerve- 
rmg IS situated at 0 46-0 53 mm from the same pomt 


Fig 28 



0 1 mm/ 


Fig 29 


Fig 30 



ig 28 Porroca3c«wi prwtta Head of female , dorsal view dir 
D^bne^)’ ^ papilla of same (After Baylis and 

Fig 29 Forrocmcum prtstw Posterior end of male , lateral view 

■p.p. *>0 (After Baylis and Daubney ) 

aig dO Porroca^oum pnstts Posterior end of male, ventral view. 
(After Baylis and Baubney ) 



rORROC^CTJM 


77 


The tail of the male is v.omc<il and measmes 0 38 mm 
in ]en"th It is provided with slight caudal also Tlierc 
are seven pairs of postanal papillaj, the fifth on each side 
from the posterior end being large and double The second 
and third are more laterally placed than the others Tlierc 
are about 40 pairs of preanal papilte, beginning wilh a pair 
at the c ornei s of the oloacal aperture There is also a median 
pcijidla on the .interior lip of the cloaca The spicules arc 
equ.il, non-.ilate .iiid 0 0 mm Jong 

The Uiil ol the fcm.ile is bluntly conical and me.isurcs 
0 44 mm in length There is a pair of caudal papilla' at 
0 1()2 mm from the tip The vulva is somewhat behind 
the anterior third of the body (at 12 3 mm from the .interior 
end 111 a specimen 34 2 mm long) The muscular vagina, 
which runs posteriorly, is only about 0 7 mm long, expanding 
in its posteiior half to a diameter of 0 10 mm This swollen 
portion forms an egg-reservoir, and is followed by a wide 
unpaired portion of the uterus, about 2 mm long, w'hich gives 
off posteriorly the two uterine branches These run almost 
straight tow'arJs the posterior end The posterior limit 
of the coils of the ovarian tubes is about I .*) mm from the 
posterior end The eggs are spherical and have thin <-holls 
measuring 0 0475 mm m diameter 

7 Porrocsecum galeocerdonis Thw-aite, 1927 (Fig 31 ) 

Host — A shark {Galeoceido hgnmim) , Twynams P.iai , 
Pearl Banks, Ceylon 

This species appears to be extremely closely related to 
P pnshs The male measures 17 7-32 6 mm in length and 

0 67-0 89 mm in maximum thickness, the female 22 2-44 mm 
andO 83-1 4mm respectively The body is t.ipering anteriorl> , 
and bears a pair of cervical papilla? at about 0 6 mm from 
the .interior end A pair of narrow lateral .ila? extend from 
the b.ase of the hps to the posterior third of the bods in the 
male, and to about the level of the vulva in the fem.ile The 
di.imeter of the head is about 0 18 mm Eaeh hp, .is m 
P pn^hs, has a narrow antenor iirojection bearing two 
tooth-hke processes and, between these, fine denticles Tlu 
dorsal hp has tw'o large papilKe e.ich ventro-l.iter.il Iip .i 
larger ventral and a smaller lateral ]).ipill.i The pulp of the 
dorsal hp forms two rounded .interior lobes Interl.ibi.i 
are absent The oesophagus is 2 3-3 1 mm long, the 
ventnculus 0 b-0 .S3 mm .and the intestinal c.ccum 1 1- 

1 8 mm The nerve-ring is situated .i little m front of the 
rervual ptipiIlT 

The tad of the male is sharply pointed and measures .ibout 
0 27.J mm m length On its A’^entral surface behind the 
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cloaca there are a number of small cuticular spines There 
are about eight pairs ot po-tanal papillae, the sixth pair 
from the posterior end bemg large and double The preanal 
papillae number 47-70 on each side, and there is dl«o a large, 
median papilla on the anterior hp of the cloaca The spicules 
are equal or subequal, 0 52-0 774 mm long and rather 
sharply pomted 




Fig 31 — Porrocteciim galeoccrdoma A, head, dorsal ■v low , B, posterior 
end of male, ventral view (After Thwaito ) 

The tad of the female is sharply pomted and measures 

0 4 mm The vulva is situated at 8-12 8 mm from the 
anterior end, dividing the body in the proportion of 

1 2 8 to 1 3 8 The yagma is about 0 8 mm long, and its 
postenor portion is expanded to form an cgg-reservoir 
The eggs have a diameter of 0 041 min 

8 Porrocaecum sp 

Baylis and Daubnej'" (1923) have recorded larval forms of 
a species of this genus from the mesentery of a fish, Oiohthns 
maculatus They have also recorded larval forms, which may 
have belonged to this genus or to Ajiibukts, from the body- 
cavity of a deep-sea fi^h, Dysalottis hlrocki (Marme Survey, 
Station 315, 705 fathoms), and from ^ither Callichrous pabda 
or Wallago atlu (part of “ L 33 ” of Stewart, 1914, p 179, 
from Lucknow) 

9 Ascaris quadrata v Lmstow, 1904 (not 1905) 

Host — Crocodtlus porosus (stomach) , Bolgoda, Ceylon 
From the meagre detads given m the description of this 
form it appears possible that it may belong to the genus 
Porrocspcum The only character that seems to be agamst tins 
18 the Btated absence of dentigerous ridges on the lips The 
uot correspond with Porrocdscivm crocodtli Taylor, 
1924, which has been recorded from crocodiles m Africa and 
Austraha, and apparently it is not a Dujardima 
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V Linsto^’s description la based on a single immature 
female This measured 15 8 mm in length and 0 55 mm 
m thickness The cuticle waa finely stnated There were 
said to be no dentigerous ndges or interlabia The dorsal 
hp was 0 088 mm long and 0 132 mm wide and of quad- 
rangular shape, with the anterior angles rounded The 
pulp was produced mto two quadrangular Ipbes m front 
The oesophagus occupied a quarter of the total length, and 
the mtestme gave off a ventral caecum two-thirds as long as 
the oesophagus The tail was short and comcal, measurmg 
1/57 of the total length 


4 Genus COKTRACJECUM Railhet and Henry, 1912 

Sjoionjins — KaUileena Leipor and AtkmBon, 1914 , Cerascana 
Cobb, 1929 

Lips Without dentigerous ndges Interlabia present, usually 
very well developed (Esophagus with a small ventnculus, 
givmg off a sohd postenor appendix An mtestmal caecum 
present Adult worms m mtestme or stomach of fish-eatmg 
mammals and birds, and of fishes 

Genotype — Conlraceecum spiciihgerum (Bud , 1809) 


Key to Species 


Parasite of Ganges dolphin 
Parasites of birds 
Parasites of fishes 

1 Parasite of cormorants 
Parasite of birds of prey 
Parasites of herons, egrets, storks, &c 

2 Interlabia irithout transverse processes 
Interlabia with transv erso processes 

Male with six pairs of postanal papillae 
Spicules 2 3-2 8 mm long 
Male with mne pairs of postanal papiUee 
Spicules 3 28 mm 

Male with ten pairs of postanal papilhe 
Spicules 1 b mm 

4 Adult parasitir in sword-fish and peacock- 
fish 

Adult parasitic m shark and skate 
Adult parasitic m Trichiunis 


lobulatum, p 87 
1 
4 

spjcuhgeruni, p 79 
halxaeti, p 83 

2 

O 

O 

tnciispe, p 84 

nncrocephalum, p 81 

rosarium, p 82 

mgomum, p 86 

%ncurman, p 88 
plagiostomorum, p 90 
tn^nun, p 91 


1 Contracaecum spiculigerum (Bud , 1809) Eailhet and Henry 
1912 (Fig 32) 

Synonj-ms — Ascans spicuhgcra Eudolphi, 1809 , Ascarts vaneaata 
Rudolph!, 1809 

Hosts — ^This extremely widely distnbuted form occ 
m almost all species of cormorants m all parts of the w 
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It has also been recorded from a variety of other fish-eating 
birds, mcluding pelicans, gulls, divers, guillemots and 
mergansers In India it has been recorded from the httle 
cormorant {Pltalacrocorax mget [P javamcus], at Samal Island, 
Lake Chilka, Orissa, and the Indian shag [Phalacrocorax 
fuscicolhs) (Baylis and Daubney) v Linstoiv also records it 
(though this record may possibly refer to C tncuspe or 
another species) from the Indian darter or snake-bird {Anhtnga 
[Plotus] melanogaster) at Wirawila, Southern Province, Ceylon 
The external appearance of this species appears to be very 
variable, some specimens being relatively long and slender, 
others short and stout It is possible that there may be 
a number of geographical races or host-races, but the differ- 
ences between them do not appear to be of sufficient 
importance to be regarded as specific 

The average length of the male is about 30-45 min , and 
that of the female rather greater The male attams a 



Fig 32 — Contraceccian spxcuhgentm Head of female , dorsal view 

(Origmal ) 

maximum thickness of about 0 9 mm , the female of 1 8 mm 
The head is relatively small, and is followed by a ivider neck, 
the cuticle of ^vhich is throivn into deep transverse folds, 
giving it a serrated appearance The cuticular striations 
on the body are about G2-92 fj. apart The lips are lather 
small, and each is produced anteriorly to form tivo foniardly 
and laterally directed processes The interlabia are large 
(almost as long as the lips) and falciform, -ttith their tips 
bent inwards The oesophagus is narrow and occupies about 
1/9 or 1/8 of the total length The oesophageal appendix 
measures 1 2-1 86 mm in length, and the intestinal caicum, 
which IS very voluminous, runs forward for a very' con- 
portion of the length of the oesophagus 
^*ril of the male is conically pointed and measures 
-o mm or more m length There are seven pairs of post- 
anal papillae (four subventral, three lateral) and 38 to 56 pairs 
o preanai papillae The spicules arc of relatively great 
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length, measuring in some specimens as much as 8 m.m , 
and have well-developed al® 

The tail of the female is conical and about 0 4 mm long. 
The vulva is situated at about the anterior third of the body 
The eggs are spherical and measure 0 05-0 052 mm m diameter 

2 Contracascum microcephalum (Rud , 1809) Bayhs, 1920. 

(Fig 33 ) 

Synonyms — Aacaris microcepliala Rudolphi, 1809 , Kathlema 
arciiata Gcdoolst, 1016, Contracaecum quadncuape Walton, 
1923 , ’ Asc<ins coronata v Linstow, 1906 

Hosts — ^This species has been recorded from a number of 
species of herons, egrets, bitterns and storks m Europe, 
Asia, Africa and North America, and even m the domestic 
duck The determmation of the species may, m some cases, 
be open to question In India it has been recorded from the 
pond heron {Ardeola gray it) at Samal Island, Lake Chilka, 
Orissa (Bayhs and Daubney), while v. Lmstow’s record of 
Ascans coiomta from the same host at Tissamaharama, 
Ceylon, very probably refers to G mtcrocephalum 



Pig 33 — Contracxcum imcrocephalum A, head, dorsal view , B, pos- 
terior end of male, ventral view (After Gedoelst ) 


The male is 15-45 mm long, the female 23-70 mm The 
maximum thickness is 0 9-1 mm m the male and about 

1 1 mm m the female. The lips are relatively small and 
hare paired anterior processes On the inner surface of each 
lip there is a longitudinal groove The mterlabia are large 
(nearly as long as the lips), and have slight indentations at 
their tips The cuticle of the neck is deeply folded, as m 
C. spiculigertm There is a pair of cervical papillae at 
0 4-0 72 mm from the anterior end The oesophagus is 

2 8-3 6 mm long, the oesophageal appendix 0 S-1 25 mm , 
and the intestmal caecum about three-quarters of the length 
of the oesophagus 


G 
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The tail of the male is 0 23-0 24 mm long There are 
SIX pairs of postanal papillae (four subventral, two lateral) 
and 20 to 31 pairs of preanal papillae The spicules, which have 
well-developed alae, measure 2 ^2 8 mm m length 
The tail of the female is 0 44-0 6 mm long and is conical 
It bears a pair of papillae at 0 24 mm from the tip The 
\Tilva IS m front of the middle of the body, which it divides 
in the proportion of 2 3 or 1 4 The eggs are subglobular 
or oval and measure 0 064-0 072 X 0 048-^ 064 inm Their 
shells are thm and have a rough surface 


3 Contracaecum rosarium (Gonnal, 1912) Bayhs, 1920 
(Fig 34 ) 

Synonym — 9carjs rosanits Connal, 1912 

Hosts — Origmally recorded from a night heron (Nychcorax 
sp ) m West Africa, this species has been recorded from 
Nychcorax nychcorax [A gnseits\ m India by BayLs and 
Daubney 



This form is very similar to G. microcepTialum, but differs 
from it m the number of caudal papillae m the male The male 
measures about 26 mm jn length and 0 6 mm m maximum 
thickness, the female 30 8 and 0 7 mm respectively. The 
width of the head (m the male) is about 0 2 mm The neck 
widens abruptly to 0 3 mm The oesophagus is 3 9 mm long 
(m the male), its appendix 0 7 mm and the mtestmal emeum 
2 46 mm The nerve-rmg is situated at 0 5-0 57 mm , and 
the excretory pore at 0 61-0 59 mm , from the anterior end 
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The tail of the male is 0 22 mm long, accordmg to Comial 
In the Indian material referred to above it measured only 
about 0 1 mm According to Connal’s description there are 
only three pairs of postanal papillae Bayhs and Daubney 
found nme pairs, the fifth from the posterior end bemg double 
papilla? The preanal papillae are numerous The spicules 
are alate and measure 3 28 mm m length 

The vulva of the female is situated at 1 59 mm from the 
anterior end, accordmg to Connal, and the vagma is about 
0 17 mm long The eggs, accordmg to the same author, 
are rounded ovoid, measure 0 026 x 0 021 mm , and have 
thick shells 


4 Contracaecum haliaeti Bayhs and Daubney, 1923 

Synonyms — Ascans aqutUm Smith, Fox and White, 1908, nec 
Ascaria aquilm Graobn, 1790, ^ A'icana ceylamca v Lm^w, 
1904, 1 Aftcarts ceylonica V Lmstow, 1907 , ^ Ascaris zeylaiiica 
V Lmstow, 1907 , "> Ascarts fibstcoUts v Lmstow, 1906 

Hosts — Ascans aqiiillsc Smith, Fox and White, which was 
renamed 0 haliaeit by Bayhs and Daubney, was ongmaUy 
recorded from a sea-eagle {HaUaeetm levAocephalus) m the 
Zoological Gardens at Philadelphia, USA. Bayhs and 
Daubney recorded what was beheved to be the same species 
from the white-beUied sea-eagle {Haltaeeiua leucogaster) 
at Bs>rkuda Island, Lake Chilka, Onssa The species des- 
cnbed by v. Lmstow under the name of Ascans ceylamca 
(of Avhich ceylomca and zeylantca are simply vanants) was 
recorded from the fish-eagle {Icthyophaga \Poliaelxis\ icMhy- 
aetus) at Kalpitiya, and from the &ahmmy kite {Hahastur 
tndm) at Colombo, m Ceylon The species described by the 
same author as Ascans fissicolhs was also recorded from 
Halwstur ind^is at Nedu^em, Northern Provmce, Ceylon. 
All these supposed species are imperfectly described, and, 
^vlth the exception of A ceylamca, known from females only, 
but there seems to be some justification for th inkin g that 
they are all one species Pendmg a defimte solution of this 
question, however, the name haltaeh is retamed 
The matenal descnbed by Smith, Fox and White consisted 
of two females only, one of which was damaged The complete 

specimen measured 50 mm m length and 1 5 mm m thickness 
The head was 0 25 mm wide at the base The dorsal hp 
measured 0 11 mm m length and 0 15 mm in width at the 
base, and had two large antenor projections The oesophagus 
had a postenor appendix, and a large mtestmal caecum was 
present The vulva was m front of the middle of the body. 
The eggs, which had thm shells, covered with small tubercles, 
measured 0 08-0 09 X 0 05-0 06 mm 

G 2 
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In his description of Ascatis ceylamca v Linstow states 
that all the specimens were fragmentary He mentions 
that there were no dentigerous ridges and that large inter- 
labia were present, so that, although no mention is made of 
the structure of the alimentary (anal, it seems probable 
that he nas dealing Mith a species of Conti acxcim The 
male had a thickness of 1 22 mm , the female of 1 5 mm 
The dorsal hp n as 0 073 mm long and 0 099 mm wide 
The tail of the male n as 0 22 mm long, and the spiculcs 
measured 53 mm in. length Tlic tail of the female ivas 
0 32 mm long, and the eggs aic described as thick-shelled 
and spherical, with a diameter of 0 062 mm 

In describing Ascari<i fissicolbs v Linstow again mentions 
that dentigeioiis ridges are absent and intorlabia present 
The latter aie “ obtusely conical, attenuate from the middle, 
with an outei groove ” The material included three females, 
mcasuiing 1), 34 and 36 mm icsjiectiveh in length and 
0 79-1 25 mm in thickness The cuticle is annulate 
” Behind the lips the annulation is so deep that the contours 
appear fringed ” The dorsal hp is semicircular m outline, 
and measures 0 083 inm long and Oil mm wide The 
oesophagus occupies 1/6 of the total length The tail measures 
1/49 of the total length The eggs are thin-shellcd and 
spherical, with a diameter of 0 065 mm 
Through tin kindness of the Pirector of the Colombo 
Museum the writei has been able to exainme the type- 
specimens of -1 fissicoUis These arc in rather poor condition, 
and the head of what was jirobably the 34 mm specimen 
IS missing Tlie smallest specimen is not quite mature 
V Linstow makes no mention of the presence of an intestinal 
csccum or an tr^mphageal appendix Both these structures 
are present, and the species is a typical Contracxcum 
In the 36 min specimen the oesophagus is about 5 mm long 
Tlic ocsophagc.il appendix is short (0 6 mm ), and the intestinal 
caicum extends forw ard to a point about 1 6 mm from the 
anterior end The vulva is situated a little in front of the 
middle of the body 

5 Contracsecum tneuspe (Gcdoelst, 1916) Bayhs, 1920 
(Fig 35 ) 

Svnonym — Kathleena fi icuspiti Gcdoelst, 1910 

Hosts — OngmaIl5’' recorded fiom a heron {Ardea sp ) 
in the Belgian Congo Recorded by Bayhs and Banbiiey 
from the Indian darter or snake-bird (.uln/uTzocr [Plotusl mdono- 

i?as/ej) at Calcutta 

The male IS 13 8 mm long, the female 12 1-17 5 mm The 
maMinmn thickness is 0 785 mm m the male, 0 9G-1 28 mm 



CONTRAC^CUM 


85 


in the female The cuticle of the neck is deeply folded 
transversel}' The hps are notched laterally, and each of 
the interlabia has tivo transverse processes which fit into the 
notches of the lips The msophagus is 3 8-3 ‘) mm long 
and the oesophageal appendix 1 6-2 mm The mtcstmal 
caecum extends forward as far as the antenor quarter of the 
oesophagus The cervical papillaj are situated at about 
0 7 mm from the anterior end 
The tail of the male is 0 14 mm long, and h.is a terminal 
appendage There .ire six pairs of postanal, one pair of adanal 



and about fiftv pairs of preanal papillae, arranged in regul.ir 
series The spicules measure 4 6 mm in length 

The tad of the female is conical and 0 35-0 44 mni long, 
and has a pair of papillai at 0 IS mm from the tip The 
vulva IS situated .at about 2 5 of the tot.al length from the 
.interior end The type-specimens contained no mature 
eggs 

() ContracaecumengoniumBavhsandDaubney,l<)22 (Fur- 10 
&37 ) 

Host — ^Black stoik {Ciconia lugra) , Zoological Gardens, 
Calcutta 

The desciiption of this species uas based on a single male 
siiecimen This measured 13 mm in length and 0 57 ram 
in maximum thickness The onginal descnption is as 
follows — 

The head measures 0 19 mm in diameter, a is con<5tricted 
off from the bodi The interlabia arc simple and undivided 
at the tip The dorsal hp is lounded anteriorly and carries 
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a pair of double papillae The pulp roughly follows the shape 
of the hp, but is indented on its an tenor edge Each lip 
13 provided with a pair of flattened processes springing from 
the internal surface and projecting anteriorly hke two small 
horns at the shouldeis of the hp The muscular porlion 
of the cesophagus measures 2 75 mm in length and 0 14 mm 
m thickness The mtestmal caecum is broad and reaches 

Fig 36 




to withm 0 69 mm of the head-end There is a short ven- 
tne^us, measunng about 0 14 mm m length and about 
as broad as long From this is given off a posterior appendix 
^ 7 mm m length and 0 15 mm m thickness 
« In slender, measuring 18 mm 

breadth They consist of a 
sdMtid at n ^ 9 ? narrow lateral ate The cloaca is 

mm from the tip of the tail, Avhich is abruptly 
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attenuated to a comeal pomt There are ten pairs of postanal 
papillae, of which the first, fourth, fifth and seventh are 
latero -ventral The remaining siv pairs are lateral and 
pedunculate, and fall into tvo groups a group ot tvo pairs 
(the second and third) close to the tip, and a group of four 
parrs extending from about the middle of the tail almost 
to the cloaca 

7 Contracaecum lohulatum (Schneider, ISGG) Bryhs and 
Daubney, 1923 (Fig. 38 ) 

Synonyms — lobulata Schneider, 186G , ? Ascaris dclphtm 
Rudolphi, 1819 


Host — ^The Ganges dolphin {Platamsta gnngeiica) (recorded 
from the mouth, stomach, small and large intestines) , Ganges 
and Hooghly Rivers 



Fig 38 — ContraciEcuni lobitlaUim Head of female , dorsal new 
t , r' , mterlnbium (After Bayhs and Daubney ) 


The length of both sexes is about 30-40 mm , and the 
maximum thickness about 1 1 mm The bps are rather 
longer than broad, and have paired, outwardly-directed 
anterior lobes which form acute angles The dorsal hp is 
about 0 2 mm long and 0 17 mra vide Its pulp has two 
mam lobes which extend into the anterior lobes of the hp 
itself and are separated by a deep “ saddle ” on the inner 
side Each of the mam lobes also gives ongm to a rounded 
accessory lobe which projects mwards and downwards when 
the hp IS viewed from the dorsal surface The mterlabia 
are nearly as long as the bps Each has its free end com- 
pressed into a narrow cuticular flange and curved mwards 
between tv o of the lips A well-marked “ shoulder ” is 
formed at the pomt where the compression occurs The 
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cuticle of the neck is thro^vn into deep transverse folds The 
oesophagus is about 1/15 of the total length There is a very 
short oesophageal appendix and a very long and wide intestinal 
cjecum 

The tail of the male is about 0 2 mm long There are 
12 pairs of postanal papillaj, which are very irregularly 
arranged, roughly in two rows on each side, and about seven 
pairs of preanal papillae, arranged m a smglc regular row 
on each side The spicules mca‘'Urc 2 37 mm in length 

The tail of the female is about 0 5 mm long The vulva 
IS situated at about the anterior quarter of the body The 
eggs measure 0 052 x 0 042 mm 

8 Contracaecum meurvum (Rud , 1819) Bay hs and Daubney, 
1922 (Figs 39&40) 

S>non 5 m — j*l<;cari9 tacari a Rudolph), 181*) 

Hosts — The type host of this species is the sword-fish 
{XipJnas gladms), from which it has been recoidcd in sarious 




ol mrrv 

Fig 39 — Conttacwcum incunum Head of male, dorsal view • 
cervical ala, q, iiitcrlabml groove, i, intei labium , 
p , papilla (After Baj Iis and Daubney ) 

parts of the Avorld Linton has also recorded adult or 
immature forms, considered by him to belong to this species, 
from several other fishes in American wateis {Scomberomouts 
maculatus, Tetiapterus impeiator, Seriola zojiata, S lalandi, 
Hippoqlosstis platessoides) In Indian waters adult hnt 
probably not quite fiill-growTi specimens have been recorded 
bj Baylis and Daubney from the stomach of tlie peaeock- 
lish (Hzslwphoius gladiits) 
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Tlie size of this species appears to be very variable, 
measurements given by different authors varymg bctueen 
34 3 and 90 mm for the male and between 22 and 122 mm. 
(or even 267 mm , according to Linton) for the female The 
thickness of the male is given as 0 55-0 75 mm , and that 
of the female as 0 75-3 mm The body is somew hat tapering 
anteriorly The cuticular striations are coarse (8-12 5 ii) 
and prominent, giving the outlines of the bodj a serrated 
appearance in optical section The diameter of the head 
IS about 0 2-0 4 mm The lips hav e sinuous margins 
anteriorly and laterally, and their hinder portions are produced 
mto broad cuticular flanges The ventro-lateral lips .ire 



Fig 40 — ContraoLCum 'inciirtum Posteiioi end of imlc , lateral view 
(After Buylis and Daubnc\ ) 

asymmetrical in shape, their ventral angles being considerably 
produced The mterlabia aie rather short and compressed 
between the lips Well-marked interlabial grooves run 
from them round the bases of the lip"? There is a pair of 
cervical alie, origmating just dor'-ally to the lateral mterlabia 
and extending back to a point about 2 mm from the anterior 
end Tliej’^ are about 0 05 mm wide at the widest part The 
conspicuous cervical papillai are situated dorsally to the 
alai, at 0 65 mm from the anterioi end in a specimen 34 3 mm 
long In the same specimen the nei ve-ring is at 0 55 mm 
and the excretory pore at 0 68 mm fiom the anterior end, 
while the oesophagus measuies about 3 mm m length, 
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including the rentnculus (According to Dujardin, the 
oesophagus attains a length of 7 2 mm ) The ventnculus 
measures 0 16 mm m diameter The oesophageal appendix 
IS relatively long (about 3 mm ) The length of the mtestmal 
ca?cum varies between 2 mm and 6 2 mm 
The posterior end of the male is usually coiled mto one or 
ti\ o turns of a spiral Its ventral surface, from about 0 7 mm 
in front of the cloaca forward for about 2 mm , has the cuticle 
raised mto pronounced longitudmal ridges, interrupted by 
tiansverse grooves at intervals of 0 03 ram The tail is about 
0 2 mm long sharply tapermg, curved ventrally and drawn 
out at the tip into a slender spike The caudal papillae are 
all rather small There are four pairs of postanal papillae 
(tvo \entral and tvo lateral) one pair of double adanal 
papilldD and about 15 pairs of preanal papiUte, small and 
clo&e together neair the cloaca, but becommg larger and 
more y idelj' spaced anteriorly The spicules measure 4 1- 
4 4 mm m length and about 0 05 ram in width. They have 
broad alee except for a short portion at the tip 

The tail of the female is straight and pomted, and measures 
0 36-1 7 mm m length, accordmg to different accounts 
There is a sudden constriction behind the anus The vulva 
IS situated at about the anterior third of the body Accordmg 
to Dujardm the vagma is 3-5 mm long, widenmg into an 
unpaired portion of the uterus, 20 mm long and 1 7-2 4 mm 
wide (m a specimen 122 mm long) This gives off the tvo 
parallel u tonne branches, which are 46 mm long and 1 7 mm 
wade Each branch doubles forw*ard at 57 mm from the 
vulva The ovarian tubes run straight forward to near tlie 
level of the vulva, form some folds there, and then run straight 
back again towards the posterior end of the bod}*, where they 
form a mass of coils behind the utenne branches The eggs 
are globular and measure 0 07 X 0 05 mm Their shells are 
thm and membranous and are covered wnth minute depression^ 


9 Contracsecum plagiostomonim (v Lmst , 1905) (Fig 41 ) 

Synonym — Ascant plfir/ioslomorum ^ Lmst ow, 1905 

Hosts — Stomach of Cetorhmiis [SeJacJie\ maximus (the 
baskmg shark), Ceylon , gills of Raja radiala 

Accordmg to v Linstow ’s description the male of this species 
is 17 mm long and 0 75 mm in thickness, the female 28 mm 
and 1 58 mm respectively The cuticle is transversely 
striated The hps are very short and broad, and have their 
papillse placed anteriorly On the inner side of each hp is 
a rounded projection, at the apex of which there are two 
leeth, abruptly truncate m front and bearmg denticles 
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Dentigerous ridges and interlabia are said to be absent The 
oesophagus is about 1/12 of the total length, and has a posterior 
appendix, longer than the oesophagus itself, lying ventral^ 
to the intestine The latter has an antenor csecum measuring 
5/12 of the length of the oesophagus There is a pair of rounded 
cervical papillae close m front of the middle of the oesophagus 
The tail of the male is 1/86 of the total length, and has a 
finger-shaped terminal appendage There are six pairs of 
postanal papillte, three of which are subventral (tvo close 



Fig 41 — Gontraciecitm plagiostomorum Head 
(After \ Lmstow ) 

to the cloaca, one near the tip of the tail) and three lateral, 
of which the antenor is the largest The preanal papiUie 
number about 70 on each side, m a smgle row, gradually' 
beconung smaller and closer together postenorly 
The tail of the female is blunt and measures 1/175 of the 
total length The vulva is in the middle of the body. The 
eggs are sphencal and measure 0 039 min in diameter 

10 Contracaecum trichiuri Thvaite, 1927 
Host — Ti ichiuriis savdla, Ceylon 

The description of this species is based on tvo males only, 
the female being unknown The lengths of the two specimens 
were 33 7 and 34 4 mm , and the maximum thickness about 
1 1 mm The body tapers toivards the anterior end The 
head is about 0 22 mm wide, the dorsal hp measurmg about 
0 16 mm wide and 0 14 mm long The interlabia are 0 06 mm 
long, and the greater part of them appears to be hidden bj' 
the bps The body has a pair of well-developed lateral alje 
which originate immediately behnid the lips, are transversely 
striated and have a maximum ividth of 0 07 mm The 
oesophagus is about 3 mm long, and has a ventnculus measuring 
about 0 16 mm m diameter The oesophageal appendix 
measures about 0 95 mm in length and the intestinal caicum 
only 0 36 mm The cervucal papillse are situated at 0 63 mm 
and the excretory' pore at about 0 76 mm , from the anterior 
end The-nerve-rmg is ]ust m front of the cervical papilla? 

The tail is Conical and measures 0 14-0 205 mm in length 
Its tip is covered wntli mmute cuticular spines There are 
numerous mconspicuous postanal papillse on the ventral 
surface , Thwaite was unable to determme their number 
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The pre<in.il papillai number about 24 pairs, and become 
larger and more widely- spared anteriorly The spicules 
aic subequal, slender and alate They measured m one 
specimen 0 82 and 0 835 mm , and in the othei 0 875 and 
0 ‘)25 mm m length 

11 Contracsecum balistis (v Lmst, 1905) 

Synonym — Ascans bahstis v Linstow, 1905 

Hosh — Balisles mihs, B stellans, Ceylon Position in 
host not mentioned by v Lmstow 

This IS a larval form measurmg 10 mm m length and 
0 22 mm in thickness The cuticle is said to be smooth 
There are three indistinct lips The msophagus is 1/12 5 
of the total length, and has a posterior appendix, as long 
as itself, lying ventrally to the intestine There is also 
a dorsal intestinal emeum one-third as long as the oesophagus 
The tail is slightly knobbed at its tip and measures 1/51 
of the total length 

Larval forms of Contracaicum 

Bayhs and Daubney (1923) record larvm ot one or raoio 
species of this genus from the peritoneum of the folloimg 
fi«hes — 

Barihns bola Localities Tharai River , Gandak River, 
Saran, N Bengal 

Callichrotis pabda Locality Lucknow 

Wallago allu Locality Lucknow 

The material from Calliclaous and Wallago was part of 
that referred to by Stewart (1914, p 179) under the numbers 
L 33 and L 30 


5 Genus PARANISAKIS Bayhs, 1923 

l-.ips with dentigerous ridges Interlabia present Qilso- 
phagus with a ventriculus, but no oesophageal appendix 
or intestinal emeum Adult worms m the intestme of fishes 
Genotype — Paranisakis sqnaltiuv Bayhs, 1923 

1 Paranisakis pastinacee (Rud , 1819) (Fig 42 ) 

.SMJonyms — Ancurts paslinaca. Kiulolphi, 181‘1 , Ascans qtiuilrata 
\ Lmstow, lOOo (?jc( 1004), /'cniwrcG Thwaitc, 1027 

Uosh — (recorded by Rudolphi) , Ttvmwa 
sp (\ Lmstow), ?rtck/7?ospi/os, Ceylon (Thwaite) 

There is, m the wiitei’s opinion, little doubt that the forms 
lecoicled b\' Rudolphi, v Lmstow and Thwaite aie all 
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identical. Rudolphi did not describe the worm, but his 
tj’pe-specimens were re-exammed by v Drasche (1883), 
who gives figures of the dorsal hp, which is very similar to 
that of the genot3rpe, P sqnatinse 
According to v Lmstow’s description of Ascarts qtiddrata, 
the male is 43 mm long and 0 87 mm^ thick, the female 
58 mm and 1 38 mm respectively The hps are described 
as quadrilateral, with a narrou^er base The presence of 
dentigerous ndges and mterlabia is mentioned. The oesophagus 
occupies 1/18 of the total length, and ends m a small “ bulb ” 
The tail of the male is 1/215 of the total length, and, 
accordmg to the figure, is bluntly rounded, but possesses 
a termmal spike There are, on each side, five postanal, 
one adanal and eight preanal papillae The spicules measure 
0 53 mm m length 



Fig 42 — Paranisakts pasitnaciB Postenor end of male, ventral view 

(After V Lmstow ) 

The tail of the female is 1/123 of the total length and is 
tapermg, mth a rounded tip The vulva is said to be m thfe 
middle of the body The "vagma is 3 8 mm long, relatively 
stout (0 14 mm ) in the quarter nearest to the vulva, and 
more slender (0 06 mm ) for the remamder of its length. The 
uterme branches are 0 1 mm wide at their ongm The eggs 
are globular, measurmg 0 068 mm m diameter, and have 
thin, membranous shells covered with fine granulations 

Thwaite gives a somewhat fuller description of the female, 
but his material mcluded no males The four females 
exammed bj'^ hun measured 46-61 mm m length and 
0 83-1*2 mm m maximum thickness The cuticular sinations 
were at mtervals of 10-12 /x Narrow lateral alas, accordmg 
to Thivaite, are present, beginrung at about 0 15-0 33 mm 
from the antenor end and runnmg postenorly along the 
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body. The cervical papiUs are situated at 0 73-0 86 mm 
from the antenor end, and the nerve-ring just in front of 
them The head measures 0 115-0 16 mm. m length and 
0 22-0 28 mm m vadth The neck is wider than the head 
The anterior portions of the bps, with the characteristic 
mwardly-curv^ anterior lobes of the pulp, appear to have 
been turned mwards m Thwaites material so that thei 
escaped obsen'ation The dentigerous ndges also were 
not seen The interlabia are described as rectangular m 
outhne, measprmg 0 04o-0 07 mm m length and having 
a tnangular pulp The oesophagus measures 3-3 S mm 
in length, including the ventnculus, which has a diameter 
of about 0 33 mm and is almost sphencal 

The conical tail measures 0 63^73 mm in length. The 
vulva IS inconspicuous, and is said to be situated almost 
exactly at the anterior third of the body. The eggs measure 
about 0 07 X 0 Oi mm , and their shells are covered with 
finely corrugated markmgb 


2 “ Ascaris ” meleagiinae v Lmstovr, in Shipley and H 9 meil, 
1904 (Not Ascaris mdcagrina “Kollar, ’in Orley. 

1882 {nomcn nudum) ) 

\ 

Hosts — The larval form to which this name is apphed 
IS stated to occur m cysts m the tissues (usually the gonad, 
less frequently the tissues of the mantle) of the peari-oy^er 
{MargariUjera tulgans) m the Gulf of Manaar. According 
to Shipley and Homell (1904) the adult form occurs m the 
intestine of file-fishes {Bahstes miiis, B stellaris) in the same 
locahty, while Platax ictra is also said to be a ho^ of the adult 
by the same authors (1906) 

The adult worm has not been described, and the systematic 
position of the species is very doubtful The very bnef 
description of the larva given by v Lmstow suggests that it 
may possiblj’’ belong to the genus Paranisahis, but it might 
also be a Porrocsecum Accordmg to v Lmstow the greatest 
length is 29 mm and the width 0 55 mm The dorsal lip 
has two large papdlse directed forward (m the figure the^ 
appear to be double) Dentigerous ndges and mterlabis 
are present, the latter, accordmg to the figure, being well 
developed and rather more than half as long as the bps. The 
oesophagus is said to occupy 1/813 of the total length, a figure 
m w'hich an error must be suspected Ko mention is made 
of the presence of ventnculus or cjeca The tail is IfLlQ 
of the total length “ A pair of anal glands occurs in the 
end of the alimentary canal ” 
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3 “ Ascaris ” baKsticola v Linstow, 1905 

Hosts — ^TIus 18 a larval form, recorded from the file-fishes, 
Baltstes mitts and B stellar is, off Ceylon Its position in 
tlie hosts IS not given The species is mentiohed here because 
of its possible connection with “ AJ” mdmgnv.se There 
18 even less indication in this case of the genus to which 
the species should be assigned, though it is stated by 
V Linstow that the oesophagus and intestine are without 
cseca 

According to v Linstow’s description the worm is 7 4 mm 
long and 0 22 mm thick There is a “ bormg-tooth ” at 
the anterior end, so that it is evidently a qiute immature 
form The oesophagus occupies 1/9 of the total length The 
tail IS very short (1/169 of the total length) and conical, 
with a rounded tip 


6 Genus DUJARDINIA Gedoelst, 1916 

Lips, at least m the adults, %vithout dentigerous ndges, 
but with the cuticle of their mner surfaces produced u > 
large tooth-hke structures, apparently capable of bemg 
mterlocked These structures are carried by three mam 
cutacular lobes on the anterior border of each hp Interlabia 
present Well-marked mterlabial grooves run from them 
to the bases of the hps ^ (Esophagus with a small subglobular 
bulb No oesophageal appendix An mtestmal caecum 
present Excretory pore at level of nerve-rmg Caudal 
end of male with rather well-developed lateral alae extendmg 
for a short distance m the region of the cloaca Caudal 
papiUae few Spicules equal and slender. An accessory 
piece usually present, of characteristic shape, with an expanded 
and sohd heaid at the proximal end, and hollow and tapermg 
distaUy The lumen of the distal portion has an openmg 
on the posterior surface of the organ Female with vulva 
m anterior half of body, openmg, m the genotype, mto a 
muscular, almost sucker-like “ atnum,” from Avhich the 
very long and slender vagma runs posteriorly This ends 
m a smaU, expanded egg- chamber, from which are given off 
posteriorly the two utenne branches, , narrow ana coiled 
at first, volummous and thm-walled more posteriorly Eggs 
with very thm, membranous shells, roundish-oval or sub- 
globular Adult worms m the alimentary canal of aquatic 
vertebrates (crocodiles, fishes, dugong) 

Genotype . — Dujardvnia helicina (Mohn, 1860). 
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Key to Species 

Parasite of dugong halicoris, p 99 

Parasites of crocodiles . 1 

1 Spicules of male about 8 mm Accessory 

piece with trifid tip heltcvna, p 90 

Spicules of male 1 26 mm Accessory piece 
with simple tip . vwodlandt, p 97 


1 Dujardinia heheina (Molm, 1860) Gedoelst, 1916. (Fig 43.) 

Synonym — Ascans heheina Mohn, 1800 (Not Tnepiculaacans 
helicina (Mohn) of Slcrjabm, 1916 ) 

Hosts — This species has been recorded m Afaca from 
Crocodilus mloticus and C caiaphractus, m Amenca from 
C. armneanm, and in India from Crocodilus porosus (Port 
Cannmg, Ganges Delta , Baylis and Daubney). 




Fig 43 — Dujardima heheina — A, head, dorsal view ; B, poatOTor 
of male, lateral view, a p , accessory piece (After 
Baybs, m ‘ Parasitology.*) 
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The length of the male is about 18 mm and its maximum 
thickness 0 6 mm The female measures 35-40 mm and 
about 2 2 mm respectively The posterior part of the body, 
especially m the female, is helicoidally tmsted, mvanably 
■with a nght-handed spiral The diameter of the head is 
0 15-0 3 mm The dorsal hp has two bifurcated antenor 
pulp-processes projectmg mto the middle lobe. These 
processes are earned at the swollen ends of tAvo club-shaped 
masses of pulp The oesophagus, mcludmg the bulb, is about 
3 4 mm long m the male, 4 4 mm m the female The bulb 
measures 0 14 mm m length and 0 13 mm m width m the 
male and 0 3 X 0 25 mm m the female The mtestmal 
caecum runs forward to a pomt about 0 8 mm from the 
antenor end The cervical papillae are situated at 0 55-0 8 mm , 
and the nerve-rmg at 0 45^ 65 mm , from the antenor end 

The tail of the male is about 0 11 mm long There are 
four pairs of postanal papillae, of which the three pairs nearest 
to the tip of the tail are small, the most postenor bemg 
lateral, the others subventral One large pair projects mto 
the caudal alae just behmd the cloaca The preanal papillae 
consist of five pairs, two just m front of the cloaca and three 
more pairs of large papdl® more antenorly at rather wide 
intervals The spicules are very long, measurmg about 
8 mm The accessory piece, which is 0 3-0 32 mm long, 
hSiS a median and two lateral prongs at its free end, which 
is shghtly curved forward Its sohd proximal end is expanded 
and has a postenor process 

The tail of the female is 0 3 mm long The vulva is situated 
at about 16 mm from the antenor end The diameter of the 
eggs 15 about 0 075 mm 

2 Dujardmia woodlandi Bayhs, 1923 (Tig 44 ) 

Host — Ghana! {Oavialis gangeticus) (stomach) 

The male of this species measures about 24-26 mm m 
length and 0 6 mm m maximum thickness, the female up 
to 60 mm and 2 5 mm respectively The body is apparently 
not twisted m the regular hehcoidal maimer of D hdicina, 
but irregularly coiled The antenor lobes of the dorsal 
hp are well developed The pulp of the median lobe appears 
to be Avithout bifurcated processes The diameter of the 
head is 0 14 mm m the male and 0 3 mm m the female 
The oesophagus, mcludmg the bulb, is 2 5-3 mm long The 
bulb measures 0 1-0 15 mm m length and 0 12-0 22 mm 
m -width The mtestmal csecum runs forward to a pomt 
0 77-1 1 mm from the antenor end The nerve-rmg is 
situated at 0 5-0 6 mm from the anterior end, and the 
cervical papiUse are some distance behmd it 

XEvr H 
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The tail of the male is about 0 1 mm long There are 
ten pairs of caudal papiUse, of which four are postanal, one 
adanal and five preanal The four postenor pairs are small, 
the first and fourth bemg lateral, the second and third 
sub ventral The spicules are relatavely short {1 26 mm.). 
The accessory piece is almost straight and has a simple tip 




Fjg 44 — Dujaidinta woodlandi A, head, dorsal now , B, posterior 
end of male, lateral view, a p , accessory piece , s , tenni^ 
portion, of right spicnle (After Baylis, m ‘ Pnrasitologj ) 


It measures 0 3 mm in length Its solid proximal end is not 
expanded and has no postenor process 

The tail of the female is 0 6-0 7 mm long The vulva 
18 situated at about 17 mm fi:om the antenor end The eggs 
have a diameter of 0 06-0 065 mm. 
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3 Dujardlnia halicoris (Owen, 1833) Baylis, 1920. (Fig. 45 ) 

Synonyms — Ascaris hahcoria Owen, 1833 , Dujardinia naltchona 
Baybs, 1920 

Host — ^Dugong {Halicoie dugong) (intestine) Recorded 
by V Lmstow from the Gulf of Manaar Specimens in the 
Bntish Museum (Natural History) from Tirapalakudi, near 
Ramnad, S India 


A 


B 


Fig 45 — Dujardima hahcons Head of mile A, dorsal view , 
B, ventral view (After Baylis and Daubney ) 

h2 
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The male measures up to 115 mm m length and 3 16 mm in 
thickness, the female up to 144 mm and 3 95 mm respectively 
The diameter of the head is about 0 7 mm A ell-marked 
constnction separates the head fiom the neck The dorsal 
hp is almost octagonal in outline, and has ti\o moderaleh 
large, simple papilla; Its pulp has tiio small, conical, anterior 
processes which project forwards and inwards The pulp 
of each ventro -lateral hp is asymmetrical, the ventral lobe 
bemg relatively short and carrying <i large, double papilla, 
while the lateral lobe is long and has a \ery small papilla at 
its extremity There are "well-developed inlerlabia, broad 
and lounded externally and bluntly conical at then free 
ends, which converge between the bases of the lips The 
oesophagus occupies one-eighth to one-seventh of the total 
length Its posterior bulb measures 0 55 mm in length and 

0 6 mm m width The intestinal caecum runs forward to a 
pomt about G ram from the anterior end The nerve rmg 
IS situated at about 1 15 mm , the excretory pore at about 

1 2-1 3 mm , and the cervical papillre at about 1 4—1 5 mm 
from the antenor end 

The tail of the male is about 1/146 of the total length The 
number of caudal papillae appears to be normally eight pairs, 
of which four are postanal and four preanal The spicules 
are relatively very short, measuring only 1 1 mm m length 
Each spicule has a tubular^shaft, expanded mto a funnel at 
the proximal end, and a pair of alee, broad distally and much 
inrolled on the ventral side of the spicule There is no 
accessory piece 

The tail of the female is about 1/89 of the total length 
The "vulva is situated at about the anterior third of the bod 3 ^ 
The eggs measure about 0 13 mm m diameter 

7. Genus MULTIC^CUM Bayhs, 1923 

Lips "wuth dentigerous ndges Small mterlabia present 
Well-marked mterlabial grooves run from them to the bases 
of the bps (Esophagus with a small ventnculus, from which 
sprmg two antenor and three posterior appendices An 
mtestinal csecum present Male "with an accessory piece 
Adult worms m the ahmentar^* canal of crocodiles 

Genotype — MuHticmcwn agile {Wedl, 1862) 

1 Multicsecum agile (Wedl, 1862) Bayhs, 1923 (Fig 46 ) 

Synonym — Ascans agilis Wedl, 1862 

Hosts — ^This species is at piesent defimtely known onlj”^ 
from Afncan crocodiles {Crocodilus mloiicus, C catapliractus) 
Maplestone (1930), however, has recorded the occurrence 
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of immatuie specimens of a species of MuUicsecum m the 
stomach of a ghanal {Oamalts gangeiicus) m the Zoological 
Gardens, Calcutta, and states that, although they Avere only 
about half the size of adult specimens of M agile, they appeared 
to agree m all essential points with that species “It is 
possible,’’ he says, ‘ that the present specimens may represent 
a new species of 2Iuliicsecum, but in the absence of mature 
worms it IS not possible to be detinite on this pomt ” 

The follovsing description of African specimens of ill agile 
IS given by Bayhs (1923) — 

“ Length, male, 34 6 mm , female, 31 6 mm Maximum 
thickness, male, 0 65 , female, 0 67 mm (In each case the 




Fig 46 — Midticxcum agiU A, portion of tho alimentary canal, 
showing the posterior part of the oesophagus {as ), the 
intestme (t ) with its ciecum (c ), and the ventnculus (v ) 
with its anterior (a ) and postenor (p ) appendices , B, 
posterior end of male, lateral view (After Bayhs, m ‘ Para- 
sitologv ’) 

specimen ivas slightly flattened as the result of havmg been 
mounted m glycenne-jelly) Diameter of head 0 18-0 19 mm. 
Length of oesophagus (from antenor extremity) 4 0-4 2 mm 
Cervical papillae at 1 13, nerve-rmg at 0 82, excretory pore at 
0 85-0 86 mm , from anterior end Intestmal caecum 
extends to 1 4-1 43 mm from antenor end Length of oeso- 
phageal appendices antenor, 0 2-0 34 mm. , tv o outer 
postenor, 0 42-0 6 mm , middle postenor, 0 15-0 22 mm 
Cuticular stnations 4-5 p apart 
“Tail of male 0 22mm long, gently curved ventrally,comcally 
tapermg, with suddenly narrower tip Spicules 1 2 mm long, 
rather sharply bent near their roots, vhich are thickened 
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Accessory piece about 0 2 mm long, with simple tip and a 
small sohd knob at the proximal end Caudal papillas ten 
pairs, five pairs bemg postanal (of which the first, second, 
tourth and fifth are subventral, the third lateral) and five 
preanal Of the preanal series the first, third and fourth are 
fairly close together and subventral , the second is large and 
lateral The fifth is separated by a considerable mterval 
from the fourth There is also apparently a median papilla 
on the anterior lip of the cloaca, but this has not been definitely 
estabhshed, as the male specimen could only be exammed in 
lateral view 

“ Tail of female 0 32 mm long, straight, sharply conical, 
mth suddenly narrower tip A pair of caudal papillse at 

0 05 mm from the extremity Vulva at 16 2 mm from 
the anterior end of the body Ova measure about 012x 
of 0 08o mm ” 

8 Genus POLYC-SCUM Maplestone, 1930 

The foUowmg defimtion of the genus is given b^ Maple- 
stone — Mouth surrounded by three bps not separated from 
the rest of the worm by grooves, and ivithout mterlabia 
Immediately behmd the lips there is a cuticular collar bearing 
coarser stnations than the rest of the body The oesophageal 
ventnculus gives oflf two antenor and three postenor cseca, 
and there is an mtestmal caecum runnmg forward dorsal to 
the oesophagus The vulva opens near the middle of the 
body Male unknowm ” 

Genotype — Polycsecum gangeticum Maplestone, 1930 

1 Polyctecum gangeticum Maplestone, 1930 (Fig 47 ) 

Host — Ghanal {Gaviahs gangeiicus) (mtestine) , Zoological 
Gardens, Calcutta 

The followmg description, based on a smgle immature 
female, is quoted from Maplestone (1930) The author not^ 
that the dimensions of fully-groivn specimens would probabty 
be greater than those given 

“ The worm is 11 6 mm m length and 0 226 mm m great^ 
diameter The mouth is surrounded by three bps not marked 
off by a groove from the body, and there are no mterlabia 
The dorsal lip is triangular m shape and the subventral bps 
are broad and crescentic, the tips bemg formed by clear 
cuticular caps Immediately -J^ehmd the bps there is a 
circular swelbng, which is more pronounced dorsally and 
laterally than it is ventrally The whole cuticle is covered 
by transverse stnations, which are distmctly coarser on the 
cephabc swelbng than they are on the rest of the body The 
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excretory pore opens 0 416 mm from the anterior end The 
(Esophagus IS long and straight and measures 2 675 mm m 
length It ends m a short ventnculus, which gives oS five 
cffica , the two anterior caeca are very unequal, and of the three 
posterior ciEca the central one is much shorter than the other 
two The longer antenor caecum and the two longer postenor 
caeca are about 0 396 mm m length There is also a long 
mtestmal caecum runnmg forward dorsal to the oesophagus and 
^ ^ length The vulva opens exactly m the 

mddle of the body, bemg 5 76 mm from the anterior end. 
Ibe vagma runs posteriorly from the vulva The tail is 
straight and ends m a bhmt tip surmounted by a fine cuticular 


Fig 47 


Fig. 48 



Fig 47 — Polycaxum gangehctim Portion of oesophagus and intestine 
showing ventnculus and appendices (After Maplestone ) 
Fig 48 — Typhlophoros latncJlans Antenor end , ventral view (AfL^ 
Maplestone ) ' 


pomt The distance from the anus to the tip of the tail is 
0 176 mm , and there is a long cuticular rectum connecting it 
with the termmation of the mtestme No eggs are preset 
The reasons for erectmg a separate genus for this species 
were presumably the structure of the head, the apM^nt 
absence of mterlabia and the presence of a cuticular 
behmd the head It may be observed, however, that asre^^^ 
the rest of its structure this worm is extremgjj 
Mvlticascum, and it even seems possible that thewcuha 
mentioned may be larval _ characters, and thatthe 
men may be an immature individual of MuJUciecum n 
of a closely-related species 


speci- 
nle or 
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9 Genus TYPHLOPHOROS v Lmstow, 1906 

Lips ivithout dentigerous ndges, not separated from the 
body by a groove, but narrowed at their bases and with pulps 
v/idened m front Interlabia absent Behind the bps a 
cuticular collar consisting of sixteen transversely stnated 
longitudinal folds Lateral al® present on the body (Eso- 
phagus with a small ventnculus which, as m MuUicsecum, 
gives off two anterior and three posterior appendices An 
intestmal c®cum present Male with four pairs of preanal 
papiU® Spicules equal Vulva at- about the middle of the 
body or a httle m front of it Eggs thick-shelled Adult 
worms m stomach of ghanal 

(3enot3q)e — Typhl^horos lamellaris v Linstoiv, 1906 


1 Typhlophoros lamellaris v Lmstow, 1906 (Eig 48 ) 

Host — Ghanal (Gavialts gangeticus) (stomach) , Zoological 
Gardens, Calcutta (recorded by v Lmstow and by 
Maplestone) 

Maplestone (1930) obtamed a few female specimens of 
this species, only one of which appeared to be mature He was 
thus able to amplify or correct the descnption given by 
V Lmstow m certam particulars, but no full descnption 
of the species is yet available 

Accordmg to v Lmstow, the male is 11 mm long and 
0 31 mm m thickness, the female 16 mm and 0 32 mm respec- 
tively The cephahc collar is 0 12 mm long In Maplestone’s 
specimen the oesophagus measured 1 78 mm m length 
The ventnculus, which arose from the ventral surface of the 
oesophagus, measured 0 128 mm from the ends of the antenor 
to the ends of the postenor appendices The mtestmal 
c®cum, which accordmg to v Lmstow extends nght to the 
antenor end of the body, ended m Maplestone’s specimen 
at 0 475 mm from the anterior end 

The tail of the male, accordmg to v Lmstow, is 1/141 
of the total length of the body The spicules are 0 6 mm long 

V Lmstow states that m the female there are two roundish 
preanal projections, but Maplestone was unable to observe 
these The tail of the female occupies 1/80 of the total length 
accordmg to the former author, or 0 208 mm according 
to Maplestone The vulva is situated at 7 65 mm, from the 
antenor end m a specimen 15 mm long, accordmg to 
Maplestone, or, accordmg Jbo v Lmstow, somewhat m front 
of the middle of the body, dividmg the total length m the 
proportion of 4 5 The eggs, accordmg to v Lmstow, 
measure 0 073x0 062 mm 
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10 Genus AMPMCiECUM Baylis, 1920 

laps %vith dentigerous ndges Small mteriabia present 
(Esophagus without ventnculus or distinct bulb No oeso- 
phageal appendix A wide intestinal caecum present Adult 
worms m the alimentary canal of birds of prey, reptiles and 
amphibians 

(^notype — Amplicaecum colurum (Bayhs, 1919) 


1 Amplicaecum varani Bayhs and Daubney, 1922. (Figs 49 & 
50) 

Host — ^The common water-momtor (Varanus salvaior) 
(mtestme) , Zoological Gardens, Calcutta 

The male measures 22 2-24 9 mm m length, the female 
24 75 mm The greatest thickness is 0 73 mm in the male, 
0 8 mm m the female The diameter of the head is 
0 25-0 29 mm The cuticular stnations are fine (about 
5 /X apart) The bps are nearly square m outhne They have 
a deep mdentation on the inner surface at the anterior margm 
The mteriabia are very small, and are almost hidden by the 
bps There are well-marked interlabial grooves, which 
nearly meet on the outer surface of the base of each hp 
The grooves have prominent, membranous, cuticular borders 
posteriorly. The dorsal hp has two moderately large papillae 
Each ventro-lateral hp has one large, lozenge-shaped papilla 
towards the ventral side and one very small papilla laterally. 
The oesophagus measures 3 5-4 7 mm m length The well- 
developed, but rather narrow, mtestmal cgecum is 0 9-1 mm. 
long The cervical papillae, which are very small, are situated 
at about 0 9 mm., the nerve-rmg at 0 7-0 74 mm , and the 
excretory pore at () 9 mm , from the antenor end 

The tail of the male is comcal and 0 16 mm long There 
are five pairs of postanal papillae, of which the first and third 
from the tip of the tail are ventral, the rest lateral in position 
There are about 32 pairs of preanal papiHae, those nearest 
to the cloaca being very small, the more antenor much larger 
There is also a small, median papilla on the antenor hp of -the 
cloaca The spicules are equal and remarkably short (0 5 mm ) , 
and are simple, cyhndncal, shghtly tapermg rods 

The tad of the female is conically pomted and 0 32 mm 
long There is a pair of caudal papiUae at 0 066 mm from 
the tip The vulva is situated at 6 5 mm. from the anterior 
end of the body (a httle behmd the anterior quarter) There 
lb a long, muscular vagina, which follows a veiy nregular 
course in a generally postenor direction The two uterme 
branches are wide and thin-walled, and run backward with 
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a rather sinuous course The coils of the ovanes occupy 
the po'stenor region of the body, as far back as about 1 5 mm. 
from the tip of the tail The eggs are oval and have rather 
thm shells raeasunng 0 0675-0 075 X 0 05 mm 


11 Genus GOEZIA Zeder, 1800 

Synon 3 mis — Cochltis Zeder, 1803 , Pnonodenna Rudolpin, 1810, 
7ICC Cu\aer, 1817 , Lecanocephi Itts Diesmg, 1839 

Lips flattened anteriorly and expanded outwards, separated 
from the body by a constriction Cuticle ivith a senes of 
transverse rmgs beanng backwardly-directed spines on their 
posterior edges (Esophagus shghtly constricted m the 
middle and swollen gradually mto a bulb behind, and givmg 
off postenorly a long appendix A short intestmal caecum 
present Tad rounded and m both sexes prolonged mto an 
appendage Spicules subequal Vulva a little m front of 
the middle of the body Eggs globular Adult ivorms m 
the ahmentary canal of fishes [and crocoddes (*)] 

(Jenotj'pe — Goezia ascarmdes (Goeze, 1782) 

1 Goezia gavlalidis Maplestone, 1930 (Eig. 51 ) 

Host — A smgle female specimen is recorded by Maplestone 
from the stomach of a gharial {Qavtalis gungehcus) m the 
Zoological Gardens, Calcutta He suggests, with some prob- 
abdity, that the worm may have been a “ pseudoparasite,” 
havmg merely been hberated by digestion from some fish 
eaten by the gharial The hosts of aU the other knoivn 
species of Goezia are fishes 
Maplestone describes the specmien as follows — 

“ The worm is 6 6 mm m length, and 0 6 mm m maximum 
diameter, which is well behmd the nuddle of the worm The 
antenor end is blqntly rounded and it is surmounted by three 
large bps The dorsal hp appears as a large oval pulpy 
mass surrounded by thick cuticle, and two x>oiiited papdlEe 
arise from its mner surface The subventral bps each have 
a promment angle which curves outwards and backwards 
“ The cuticle is covered with promment circular stnations 
about 0 048 mm apart and which bear on their posterior 
borders rows of finely pomted spmes directed backwards. 
These stnations and spmes extend for the whole length of the 
worm, and are of approximately the same size, except on the 
tail itself where the stnations are closer together and the 
spmes are very mmute The vulva opens 2 8 mm from the 
antenor end The vagma is a much convoluted tube which 
curves forward only a httle distance m front of the vulva 
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it then bends backwards and divides into the two uteii 
These tubes pursue a posterior course and finally enter the 
Ovanes, which run a very convoluted course almost to the 
posterior end of the w^orm The cesophagus is 0 75 mm 
m length wath a very slightly marked posterior bulb There 
is a long thm glandular appendix, which arises from the 
posterior end of the oesophagus and is 1 5 mm in length 



Fig 51 — Goczia gaviabdis Head , dorsal view 
(After Maplestono ) 

There is also a short diverticulum, which arises fi’om the 
intestme at its' junction wnth the oesophagus and which runs 
forwards for about 0 2 mm The mtestme is thin-walled 
with a very ivide lumen It ends in an anus w'hicli is 0 2 mm 
from the tip of the tail The wonn is broad to behmd the 
anus, a httle distance postenor to ivhich it suddenly becomes 
narrower to end m a relatively long thm pomt ” 


Appendix to the Family Asc\MDiE 

Certam forms are placed here wfrose systematic position 
it IS at present impossible to determme 

1 "Ascaris ” cynonycteridis Parona, 1889 

Host — ^A bat {Xantharpym [Cynonycteris] amplexteaudata) 
(stomach) , Farm Caves, Moulmein, Northern Tenasserim, 
Burma 

The only descnption of this species available appears to be 
that of Parona (1889) Accordmg to this the male is 50 mm 
long, the female 60-66 mm The thickness is 2 mm m the 
largest female The body is more slender m front than 
behmd, and is quite smooth The diameter of the head 
(m the female) is 0 098 mm The dorsal hp is “ not 
denticulate,” but has “ oval anterior projections ” and two 
papillce The ventro-lateral bps have two conical tubercles 
(the figure shows a pair of what appear to be promment 
papill®, one on each side of the head) The oesophagus 
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(called by Parona tlio “ pharynx ”) is about 2 min long, 
“ con bulbo quasi nullo ” The intestine is ^v^dc 
The tail of the male is mucronate and bears one pan of 
prominent postanal papilla? There are also four p.iirs of 
preanal papiUte The “ spicule-sheath ” measures 0 042 mm 
and contains two equal spicules Avhich are curved and pro- 
truded, and about twice as long as the sheatl^ 

The tail of the female is blunt but mucronate The Auilva 
IS situated at 5 mm from the anterior ehd 

2. “ Ascaris brachyura v Lmstow, 1904 

Host — ^The “ bloodsucker ” {Calotes verstcoloi ) (mtestine) , 
Colombo, Ceylon 

Of this species the onl}'’ description available is that of 
V Lmstow The male measures 31 6 mm m length and 
0 91 mm m maximum thickness, the female 34 3 mm and 
0 86 mm respectively The cuticle is broadly annulate 
The lips are provided with dentigerous ridges having long 
and sharply pomted denticles There are no mterlabia 
The dorsal lip measures 0 097 mm in length and 0 176 mm 
m AVidth, and has a concave anterior margin Its papilla? 
are large and obliquely placed The oesojihagus occupies 
1/15-1/14 of the total length The description makes no 
mention of a ventnculus or of an cesoph.igeal appendix or 
mtestmal c®cum 

The tail, m both sexes, is very short and roundeu In the 
male it occupies 1/267 of the total length, and has a fine 
termmal spike There are two pairs of postanal and 22 pairs 
of preanal papillae The spicules measure 0 62 mm in length 
and are falciform, with rounded tips 
The tail of the female occupies 1/200 of the total length 
and IS without a termmal spike The vulva is situated 
somewhat m front of the middle of the body, dividmg the 
total length in the ratio of 3 5 The genital tubes are 
confined to the postenor two-thirds of the body Fully- 
formed eggs were not observed 

3 Ascaris ” tigridis Gmehn, 1790 

Synonym — Fusana tigrtdia Zeder, 1803 
Host — ^Tiger (Felts hgrts) 

It IS quite impossible to identify this species, which Gmehn 
based on a figure given by Redi This purports to show the 
ahmentary canal of the worm, which is provided near the 
posterior end ivith two rather long, bhnd appendages There 
IS no further description Rudolphi (1819) states that he 
has seen a specimen of the worm in the Vienna Museum 
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This -nas five lines long and had a blunt, alate head and 
a pointed tail Diesmg (1851), however, states that this 
specimen was the female of some Strongyhd Leiper (1907) 
refers A hgridvs^ to Toxascan^, but there is no evidence to 
support this view of its position 


2 Family HETERAKID.® Railliet and Henry, 

1914. 

Medium-sized or rather small parasitic forms Musculature 
of the body of the polymyanan type Lips typically well 
defined, but sometimes much reduced Either a chitmoid 
buccal capsule is present or the anterior portion of the 
oesophagus is differentiated as a small muscular pharyn\ 
The posterior end of the oesophagus is almost always enlarged 
to form a subglobular muscular bulb contammg a three-sided 
valvular apparatus There is a more or less well developed 
preanal sucker m the male, with or without a chitmoid border, 
and provided -with special musculature There are usuallj 
two spicules, but one or both of them may be imperfectly 
chitimzed or occasionally absent An accessory piece may 
be present or absent The vulva is typically near the nuddle 
of the body The w^orms are oviparous The life-history 
is direct, -without mtermediate host 


yubfamily HETERAKIN2E RaiUiet and Henry, 1912 


laps well defined Buccal capsule absent (Esophagus 
■with a pharynx and a posterior bulb, except m Ascandia 
Preanal sucker nearly circular, wath chitmoid border Vulva 
m or near the middle of the body Eggs usually unsegmented 
when laid 


Key to Genera 

(Esophagus -svithout postenor bulb 
(Esophagus with a postenor bulb - 

1 Caudal papillss of male sessile 

Caudal papillas of male mainly pedimculate 

2 Male with an accessory piece 
Male -without accessory piece 

3 Lips with “ cordons ” * 

Lips without “ cordons ” 

4 Caudal end of male tapermg , pharynx 

relatively short, with straight lumen 
Caudal end of mole obhquely truncate , 
pharynx relatively long, -with a ventral 
“ lank ” m its lumen posteriorly 


Ascabidia, p 133 
1 
2 

3 

Spinicaxtha, p 147 
Atkicaita, p 149 

Pseud ASPEDODEBA, 

4 [p 127 
Hetebabis, p 111 


Stbongybubis, p 142 


* Grooves, tubular channels or festoon-hke ornaments m or on the 
cuticle 



HETEEAKIS 


111 


1 Genus HETERA^S Dujardm, 1845. 

Synonyms — OanguleieraLta Lane, 1914 , Gircterakia Lane, 1917 , 
Meteterakts Karve, 1930 

Lips ivithout “ cordons ” Body usually mth well- 
developed lateral alse Antenor end usually curved dorsally 
Caudal alse of male very well developed and supported by 
several pairs of pedunculate papillae Spicules equal, subequal 
or markedly unequal m length and sometimes dissimilar 
m form No accessory piece Branches of uterus either 
actually or apparently opposed * In some species papiUa- 
hke protuberances may be seen m the neighbourhood of the 
vulva m mature females These are probably produced 
by the action of the sucker of the male Eggs with thick 
shells, their contents unsegmented at the time of laymg 
Adult worms m the ahmentary canal of birds, mammals 
and batrachians 

Genotype — Heterakis galhnse (Gmehn, 1790) 

Lane (1914, b , 1917, b) proposed the genera Ganguleterakis 
and Oireteralcis for the reception of certam species which 
differed from the genotype of Heterakis mainly m havmg 
an atypical number and arrangement of caudal papillae 
m the male As a generic character neither the number 
nor the precise arrangement of the papillae appears to be 
satisfactory All the species that are typical m the sense 
of havmg twelve pairs of papillae are parasitic m birds, but 
a number of species from birds have been described as havmg 
more or less than this number of papillae, and even when the 
number is typical there is considerable variety m the arrange- 
ment This bemg so, although the tjqie-species of Lane’s 
genera are both parasitic m mammals, the validity of the 
genera seems very questionable A better case might be 
made out for the retention of the genus Metelerakis Karve, 
1930, m whose genotype (which is a parasite of a batrachian) 
not only are there at least 17 pairs of papdlaa, but their arrange- 
ment IS very unusual, with several pairs placed anteriorly 
to the caudal sucker In the absence of more important 
characters, however, the hmter prefers for the present to 
regard all these forms as belongmg to the old genus Heterakis 


Key to Species 

Parasite of Amphibia gomndi, p 126 

Parasites of birds 1 

Parasites of mammals 11 

1 Spieules of male marfcedly unequal m length 2 
Spicules of male equal or subequal 8 


* In the latter case the branches are parallel at their origm, but one 
almost immediately doubles back upon itself and runs m the opposite 
direction 
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2 Longer spicule about 2 mm long 

Longer spicule about 1 mm long, or less 

1 Shorter spicule with a double cin-vo near the 
tip 

Shorter spiculo with a barb near the tip 

4 Longer spicule with simple point , barb of 
shorter spiculo small 

Tip of longei spiculo shaped like a spear- 
head , barb of shorter spiculo largo and 
mnssi\ e 

') Longer spiculo about 1 mm long , shorter 
spiculo about 0 3-0 4 mm long 
Longei spicule considciably loss than 1 mm 
long 

(i Longer sp’culo little o\ or 0 3 mm long 
Longer spiculo 0 5 mm or more m length 

7 Shorter spiculo about 0 3 mm long 
Shorter spiculo 0 15 mm long 

8 Spicules about 2 mm long 
Spicules much loss than 2 mm long 

0 Spicules about 0 4—0 G mm long , diameter 
of preanal sucker over 0 1 mm 
Spicules less than 0 4 mm long , diameter of 
preanal suCker loss than 0 1 mm 

10 Left spicule with a promment ventral angle 

near the tip 

Loft spicule without ventral angle 

1 1 Parasite of rats 
Parasite of porcupine 


3 

5 


gallinie, p 112 
4 


jwtoins, p 115 


bona, p lie 
tndtea, p 11”) 

6 

paiia.p 118 
7 

vttliolabtata, p 118 
pusilla, p 1 16 
tsolonche, p 119 
9 

papillosa, p 121 
10 

berampona, p 122 
hamulus, p 123 
spumosa, p 123 
fftrardi, p 125 


1 Heterakis gaUinse (Gmelin, 1790) Freeborn, 1923 (Figs 62 
&53) 

Synonyms* — Ascans galhna. Gmelm, 1790, Ascans vestculans 
Froheh, 1791 (part), HetcraHs vesicxdans Dujardm, 1845, 
Heterakis lonqccaudata v Linstow, 1879 , Heterakis papiUosa 
auett (not Kailliet, 1885=^scaris papiUosa Bloch, 1782 (part), 
nec Molm, 1800), "> Heterakis pansi 'Blanc, 1913 

Hosts — ^This species is of cosmopobtan distribution, and 
IS one of the commonest parasites of domestic poultry (fowl. 


* The species H longecaudata v Linstow, ongmally recorded from 
Mcgacephalon malco, a bird found m Celebes, was regarded by Baylis 
and Daubnoy (1922) as distmct from H galltnm Maplestone (1932, a) 
considers these species identical, and before his paper appeared the 
writer had come to the same conclusion Some experiments were 
made in preserving specimens of H qallinvc by different methods 
and the results suggested that the characters supposed to be distmctive 
of H lonqccaudata were simply duo to fixation in cold alcohol In male 
specimens so preserved the tail is somewhat contracted, and the alrc 
appear relatively broader, while the diameter of the sucker seems to bo 
greater than m w'orms killed in hot alcohol H pansi Blanc is recorded 
from lihea americana m captivity in Franco As Maplestone has also 
pomted out, it does not appear to differ in any important respect from 
H galhnee The ivritor has exanuned specimens of Heterakis from 
a rhea in captivity m England, and was unable to distmguish them from 
H gallin'e 
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turkey, gumeafo\\l, peafowl, and occasionally duck and 
goose) It has been recorded from the fowl m Calcutta 
by Maplestone, and also from a considerable number of other 
birds, mostly Galhformes, m the Zoological Gardens, Calcutta, 
by Bayhs and Daubney, Chandler, and Maplestone These 
hosts mclude the followmg — ^Rmg-necked pheasant (^Phasianus 
toiquatus), kali] {Genneeus leiLcomelanos), monal {Lophophorus 
impejamis), crimson homed pheasant {Tragopan sattjra), silver 
pheasant (Gennaius nycthemerits), golden pheasant {Chryso- 
tophus \Thau’ma]m\picius), red spur-fowl (Galloperdixspadtcea), 


Fig o3 



Fig 52 — HeteraLts gallinsz Antenor end , dorsal vievr a , cervical 
ala , b , oesophageal bulb , cjp , cervical papilla , n , nerve- 
ring (From Bayhs, after Yorke and Maplestone ) 

Pig 53 — HeteraLts galltme Posterior end of male , ventral view 
cl , cloacal aperture , s , sucker. (From Bayhs, after Lane ) 

crested fire-back [Lophura rufa), common hiU-partndge 
{Arborophtla torqueola), swamp-partridge {Francolinus gularis), 
chukar partridge (Alectoris grmca chukar), vulturme gumea- 
fowl {Acrylhum vuUurmum) and houbara {Ghlamydotis 
undulata macqn^m) 

^ The male measures about 7-13 mm m length, the female 
about 8-15 mm The maximum thickness is about 0 24r- 
0 4 mm The cuticular striations are extremely fine The 
XEM I 
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oesophagus, including the bulb, is about 1-1 1 mm long 
Of this length the pharynx, which is narrower than the 
oesophagus proper, occupies about 0 08-0 09 mm The bulb 
IS 0 18-^ 25 mm in diameter The nerve-nng is situated 
at about 0 3 mm , the excretor}’- pore at 0 45-0 5 mm , and 
the cervical papillae at about 0 55 mm , from the anterior end. 

The caudal aim of the male are broad The tail {i e 
the postanal portion of the body) is about 0 3-0 6 mm long, 
and tapers beyond the aim to a fine filament The chitinoid 
border of the preanal sucker measures about 0 06-0 1 mm 
in outside diameter, and has a small indentation on its mner 
side posteriorly The sucker is situated at a distance of 

0 1-0 2 mm from the cloacal aperture There are twelve 
pairs of caudal papiUm, of -which five pairs have long peduncles 
and project into the aim The arrangement of the papillm, 
which IS typical of most of the species of Hdcrakis occumng 
in birds, wull bo best understood from the figure (fig 53) 
Follow uig the nomenclature of Lane (1914, b , 1917, b), the 
t-w’o pairs at the sides of the sucker may be called the 
“ parasiictorial ” papillm, the group surrounding the cloacal 
aperture the *' paracloacal,” the group near the postenor 
end of the aim the “ caudal,” and the isolated pair between 
these and the paracloacal group the ” intermediate ” papill® 

The spicules are unequal and dissimilar, the nght being, as 
m most species of this genus, the longer Both are alate 
The left spicule is 0 6-1 3 mm long, and has very broad 
aim which do not e.xtend quite to the distal end Its tip forms 
a very characteristic double curve The right spicule is about 

1 6-2 6 inm long and has narrow'or aim and a simple, comcal 
tip 

The tail of the female is tapenng and sharply pomted, aud 
measures about 1-1 2 mm m length There is a pair of 
caudal papillm at about 0 68 mm from the posterior end. 
The vulva is situated slightly behmd the middle of the body, 
at 3 7-4 75 mm from the postenor end The vagma is long. 
Its terimnal portion ruiming postenorly from the vulva 
After formmg several antero-posterior loops, the uterus rims 
stiaight back to a point about 1 5 mm from the anus, w'here 
it divides mto tw'o apparently opposed branches The 
greater part of the coils of both ovaries lies m the antenor 
region of the body, betwmen the vulva and the hmder end of 
the oesophagus The eggs are somewhat oblong, with a thick 
shell Avhich may be shghtly thickened at one pole The 3 ’' 
measure about 0 063-0 075 X 0 036-0 048 mm 

H galhrne usually hves m the emea of its hosts, but is 
sometimes found m the small and large mtestmes The , 
eggs, when passed m the droppings, have unsegmented con- 
tents Under favourable conchtions an infective embryo is 
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developed in seven to twelve days, and if the egg be swallowed 
by a suitable host this embryo hatches and develops to maturity 
m 24 days For the first few days after infection the young 
worms are chiefly foimd burrowmg in the mucous membrane 
of the caeca, or m the caecal glands Later they emerge 
and hve m the lumen 

2 Heterakis indica Maplestone, 1932 

Hosts — This species was found by Maplestone m fowls 
obtamed m a market m Calcutta, and occurred, m association 
■with H galhnse, m four out of thirty infected birds 

Maplestone states that, apart from measurements, the 
only characters m which he found this form to differ from 
H galhnx were the shape of the tip of the shorter spicule 
(which IS figured as bemg bifid) and the fact that the caudal 
alse of •the male met on the ventral surface m front of the sucker 

The male measures 5 6-7*2 mm m length and 0 22-0 28 mm 
in maximum thickness, the female 7 1^7 38 mm and 0 25- 
0 32 mm respectively 

The caudal papillse of the male are as m 5^ gaUinm The 
sucker has a diameter of 0 064-0 076 mm The spicules 
measure respectively 0 297-0 396 mm (approximately 0 3- 
0 4 mm ) and 0 99-1 19 mm (approximately 1-1 2 mm ) 

The eggs measure 0 062-0 068 x 0 032-0 036 mm 

3 Heterakis pavonis Maplestone, 1932. 

Host — Silver pheasant {Qennseus nycthemenis) , Zoological 
Gardens, Calcutta 

Maplestone states that this species superficially resembles 
H gallinse, but that the shorter spicule has a barb similar to 
that described m Psexidasptdodera pavonis (vide infra) “ No 
other morphological differences between this worm and 
H galhnee could be discovered, except that possibly the notches 
at the bases of the hps appeared to be shghtly better marked, 
and the dorsal lip appears to be more rounded m H pavonis, 
but these differences are so shght as •to be of doubtful value aa 
distmguishmg characters ” 

The male measures 6 8-7*2 mm m length and 0 25-0 27 mm 
m maximum thickness, the female 8 8-10 1 mm and 0 36- 
0 44 mm respectively The length of the oesophagus is 
0 94-1 mm m the male and 1 3-1 4 mm m the female The 
diameter of the oesophageal bulb is 0 14-0 16 mm m the male 
and 0 22-0 26 mm m the female 

The tad of the male is 0 44-0 475 mm long The sucker 
has a diameter of 0 068-0 072 mm , and is situated at a dis- 
tance of 0 11-0 12 mm from the cloacal aperture The 

i2 
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•ipictjle*; jneasure icspcctivcJy 0 594-0 073 mm and 1 68- 
1 89 mm (or approximately 0 6-0 7 mm, and 1 7-1 9 mm ) 
Tlie tail of the female is 0 91-1 07 mm long The eggs 
mc<if,ure 0 068-0 076 x 0 038-0 044 mm 

4 Heterakis pusilla V Linstow, 1006 

Host — Jungle fowl {Oallvs lajnycln) (ca;ca) , Mamadu, 
Northern Province, Ceylon 

The only existing description of this species is that originally 
given by v Linstow The male measures 6 mm in length 
and 0 19 mm in maximum thickncsb, the female 6 13 mm 
and 0 24 mm icspectively The lips are small and rounded 
The cuticle is said to be smooth The oesophagus is 
“ thickened, club-shaped behind,” and occupies m the male 
1/5, in the female 1/5 8, of the total length 
The tail of the male is 1/12 of the total length and is finely 
pointed Tlie size of the preanal sucker is not given The 
only caudal papillm mentioned arc four pairs of lateral postanal 
papillae, the most posterior papilla on each side separated 
by a greater distance from the third than arc the first three 
from each other The spicules are very unequal in length, 
the left measuring 0 53 mm , the right 0 15 mm 
The tail of the female is long (1/9 5 of the total length) 
and pointed The vulva lies considerably' behmd the middle 
of the body, dividing the total length m the proportion of 
12 5 The eggs measure 0 065 X 0 031 mm 

5 Heterakis bosia Lane, 1914 (Fig 54 ) 

Host — Crimson homed pheasant {Tragopan satyra ) , Zoo- 
logical Gardens, Calcutta (Lane, Baylis and Daubney, 
Maplestone) , 

The male measures about 8-9 8 mm m length, the female 
9 5-1 1 1 mm ' The maximum tliickness is about 0 26-0 47 mm 
The cuticular striations are at intervals of about 2fi Lateral 
alac are present, begmnmg at about 0 2 mm from the antenor 
end and extending in the male to about the level of the 
sucker, and in the female to within about 0 03 mm of the tip 
of the tad The oesophagus measures 1 3-1 55 mm m length, 
the pharynx occupymg 0 1 mm and the bulb 0 46 mm The 
diameter of the latter is given by Maplestone as 0 22-0 34 mm 
The nerve-ring, accordmg to Lane, is situated at 0 33 mm , 
the excretory pore at 0 6 mm , and the cervital papdlae at 
0 65 mm , from the anterior extremity 

The tail of tlie male is about 0 55-0 69 mm long The sucker 
has a diameter of 0 11-0 128Lmm , and is situated at a distance 
of about 0 15 mm from the cloacal aperture The twelve 
2 iairs of caudal papdlse are arranged as m H gallinse The 
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left spicule measures about 0 9-1 mm m length “At a 
point about a quarter of its length from the point, it expands 
abruptly on one side only, so that a one-sided barb is formed ” 
{Lane) The right spicule is about 1 5-1 85 mm long “ For 
its last 0 5 mm it expands into a portion shaped like a spear- 
head, uhich however is not quite symmetrical, measures 
0 075 mm in width, narrows sharply and is then projected 
into a fairly long sharp point ” {Lane) 



Fig 54 — HeteraLi^ bosia A, posterior end of male , ventral view,. 

showing point of right spicule B, tip of left spicule,, 
dorsal view (After Lane ) 

The tail of the female is about 1 2-1 5 mm long, and bears 
a pair of papiUie at 0 8 mm from its tip The vulva is just 
behmd the middle of the body PapiUa-hke tubercles may 
or may not be present m its vicmity'*' The eggs measure 
0 068-0 08x0 035-0 04 mm 


* Such tubercles are often present near the vulva of many species 
of Heierahis, and are probably produced by the sucker of the male 
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6 Heterakis vnlvolabiata Chandler, 1926 

Synonym — HeteraLva vidvolabita Chandler, 1926 

Host — ^Black-tliroated lull parfcndge {Arborophtla lorqiteoh) 
(caeca and large intestine) , Zoological Gardens, Calcutta 
(Chandler, Maplestone) 

The male measures about 6-7 mm m length and about 
0 25 mm m maximum thickness, the female 7-8 mm and 
0 265 mm respective!}' The diameter of the head (m the 
male) is about 0 055 mm The lips arc semiglobular, without 
promment papillae The lateral alao are narrow The (Eso- 
phagus IS about 0 78-0 875 mm long, the pharynx 0 07 mm 
and the bulb 0 21-0 235 mm The latter is 0 15-0 17 mm 
wide ‘ 

The tail of the male measuies 0 23-0 32 mm in length, 
the slender portion behmd the papillae occupymg only 0 07 mm 
The preanal sucker is small, measurmg only about 0 05 mm 
m diameter, and is situated at 0 08-0 096 mm from the cloacal 
aperture There are thirteen pairs of caudal papillae Their 
arrangement is as usual in the genus, except that the “ para- 
cloacal ” group mcludes seven pans Two of these are 
subventral and five lateral Of the latter the first and fourth 
are smaller than the others The spicules are very imequal 
and dissimilar The left is 0 29-0 32 mm long and about 
0 018 mm wide The right is extremely slender and bristle- 
hke, 0 535-0 6 mm long and only 3p thick at its middle 
and about 9 /x at its root 

The tail of the female is about 0 54 mm long, tapermg for 
a distance of about 0 39 mm and then ending m a thm, 
sharp point The vulva is considerably behind the middle 
of the body, dividmg the total length m the proportion of 
about 7 5 5 Its bps are promment, projectmg from the 
body- wall for a distance of about 0 02 mm “ The ovejector 
makes a promment loop in the region of the vulva givmg 
the effect of a more or less hemispherical body ” (Chandler) 
The eggs measure about 0 055-0 06x0 035 mm 


7 Heterakis parva Maplestone, 1931 

Host — Sliver pheasant (Qennams nycthemerus ) , Zoological 
Gardens, Calcutta 

The male measures 4 68 mm in length and 0 247 mm m 
maximum thickness, the female 6 03 mm and 0 376 mm 
respectively The bps are not separated from the body by 
a groove There are no lateral alae The oesophagus, mcludmg 
the bulb, IS 0 634-0 673 mm long, the pharynx occupymg 
<0 044 mm 
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The tail of the male is 0 366 mm long The preanal sucker 
has a diameter of 0 062 mm , and is situated at 0 118 mni 
from the cloacal aperture There are fourteen pairs of caudal 
papillae, the " paracloacal ” group mcludmg seven pairs 
(four lateral, tliree sub ventral), and a small sub ventral pair 
bemg present near the bases of the isolated lateral pair between 
this group and the posterior group ‘ The spicules are sundar 
m shape but unequal, one being 0 317 and the other 0 277 mm 
m len^h ” 

The tail of the female is 0 594 mm long The vuIvm, 
13 situated at 2 65 mm from the postenor end, and has 
shghtly prominent lips The eggs measure 0 06-0 062 X 0 032- 
0 034 mm 


8 HeteraMs isolonche v Lmstow, 1906 (Fig 55 ) 

Sjnonyms"^ — Heteralts puiaustrahs Lane, 1914, Helerakis 
neoplasiica Wassink, 1917, Hclerakts hastata Chandler, 1926, 
Heteralts lanet Chandler, 1926, Heteralts lartabilts Chandler, 
1926 

Hosts — This parasite is associated with the disease known 
as nodular typhlitis in pheasants It occurs more especially 
m the ornamental species, such as the golden and Amherst 
pheasants, which are frequently kept in captivity in Europe 
and America In India H uoloncJie, (mcludmg its synonyms) 
has been recorded by Bayhs and Daubney, Chandler, and 
Maplestone from various Galhform birds m the Zoological 
Gardens, Calcutta These mclude the crimson horned pheasant 
{Tragopan satyra), monal {Lophyphorus impejanus), blood- 
pheasant [Ithagims cruentus), crested ftreback {LopJium rufa), 
peacock-pheasant {Polyplectron bicalcaratum), kahj {Gemumcs 


* Maplestone (1932, a) considers H hastata and H lanet synonyms of 
H xsolonche, but H variabilts a distinct species The writer is unable 
to find m the description of H vartabtlts sufficient grounds for separatmg 
it from H tsolonche, and agrees with Maplestone as to the other two 
species On the other hand, Maplestone treats H beramporta (vide 
mfra) as a synonym of H ptitauslrahs, which he considers a good species 
With this the writer is unable to agree Some of Maplestone’s quota- 
tions of measurements fiom Lane’s description of H beramporta are 
quite erroneous The writer has re exammed the type specimens of 
H beramporta and H putauslralts, which are m thi British Museum 
(Natural History^), and also, through the kmdness of Col Clayton Lane, 
has been able to examine all the other material, m his private collection 
identified by him as belongmg to these two species As a result of 
this study the writer has come to the foUowmg conclusions (1) H berarn- 
porta ig quite distmct from H pmtaustralis, and was quite accurately 
described by Lane , (2) H putauslralts Lane is mdistmguishable from 
H tsolonche, and tbe measurements of its spicules gi\en m the origmal 
description do not agree with any of the material examined , (3) tbe 
H putauslralts of Maplestone is probably H beramporta 
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lexicomdanos) and siKer pheasant {Qenn^us nyc(henicrus) 
The worms inhabit the caeca of their hosts, the immature 
forms being found m the thickness of the cmcal walls, frequently 
in nodular thickenings, while the adults are found free in the 
lumen 

The measurements of this species are very variable, and 
this fact probably accounts for its having been described 
under so manj'^ names The male measures 7-15 mm in 



Fig 65 — HetoaLis isolonche Posterior end of male , ventral view 
(After Lucet and Henry ) 

length and about 0 25-0 55 nun m maximum thickness, 
the female 7 3—17 mm and about 0 36-0 6 mm respectively 
The cuticular striations are at intervals of about 3/i. Narrow 
lateral alse begm at about 0 1 mm from the anterior end and 
extend for the greater part of the length of the body The 
oesophagus, includmg the bulb, is about 0 91-2 1 mm long 
The bulb measures about 0 24r-0 45 mm m length and 0 16- 
0 3 mm. in width The nerve-ring is situated at about 0 27 mm , 
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the excretory pore at 0 38 mm , and the cervical papillae at 
0 5 mm , from the anterior extremity i 

The tail of the male is 0 4-0 8 mm long The suckei 
has a diameter of about 0 08-0 15 mm , and is situated at 
a distance of 0 6-1 06 mm from the tip of the tail The 
twelve pans of caudal papillae are arranged as in H gallmm 
The spicules are broadly alate and subequal, the right being 
shghtlv longer than the left and having a thicker shaft and 
broader alje The left spicule varies m length from about 
0 72 to 1 9 mm , the right from about 1 to 2 3 mm 

The tail of the female measures 0 83-1 75 mm m length, 
and IS tapering and pointed The vulva vanes somewhat 
m position, but is usually a little m fiont of the middle of the 
body One or more papilliform tubercles may often be 
observed m its vicinity These correspond in diametei with 
the interior of the sucker of the male, and are probably caused 
by it The eggs measure 0 065-0 08 x 0 035-0 046 mm 

9 Heterakis papillosa (Bloch, 1782) Eailhet, 1885 

Synonyms — Ascana jiajt-tllosa Bloch, 1782 (part), Fusana 
papxllota Zoder 1803 (part) , Heterakjs monticellmna Stossich, 
1892, Hetciahti caudata v Linstow, 1906, Heterakis stylosa 
V Linstow, 1907 (^ot Heterakis papillosa auctt =H gallmsc) 

Hosts — ^This species is recorded from the c®ca and large 
intestme of bustards [Otis tarda, Tetrax tetrax) in Europe 
and Asia by Bloch, v Lmstow and other authors Maplestone 
(1932, a) records it from the silver pheasant [Euplocarmis riT/cthe- 
merus) and cereopsis goose {Coreopsis Twvgo-hollandios) m the 
Zoological Gardens, Calcutta The specimens from the goose 
are recorded under the name of H caudata, but Maplestone 
states that he beheves this to be a synonym of H papillosa 
R caudata was originallj^ recorded by v lanstow’ from a duck 
{Lampronessa [Aix] sponsa) m Europe The following de- 
scription includes the measurements given for both forms 
The male measures 7 3-13 mm in length, the female 8 9- 
20 mm The maximum thickness is 0 22-0 63 mm Narrow 
lateral alae (broader in the oesophageal region) extend through- 
out almost the whole length of the body The oesophagus 
occupies 1/9 to 1/7 of the total length According to Maple- 
stone it is 1 12-1 56 mm long, and its bulb has a diameter of 
0 18-0 25 mm 

The tail of the male has broad als^ and a long termmal 
filament The sucker is of a very characteristic shape, bemg 
unusually deep and hanng a broad base and a narrow^ opening. 
Its diameter is about 0 11-0 22 mm , and its distance from the 
cloaca 0 18-0 3 mm There are usually twelve pairs of 
papillffi, whose arrangement is typical except that the lateral 
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paracloacal papilla? aie unusually widely separated Maple- 
stone observed one specimen in which there was an extra pau* 
of small papillae at the bases of the intermediate pair The 
spicules are equal and measiue 0 39-0 61 mm m length 
The tail of the female occupies 1/16 to 1/9 of the total 
length, or, accordmg to Maplestone, measures 0 79-1 36 mm., 
and IS finely pointed The vulva is somewhat variable in 
position, but is usually situated towards the posterior third 
of the body Cuticular tubercles, corresponding in shape 
with the peculiar sucker of the male, may be present in ite 
V icinity The eggs measure 0 068-0 075 X 0 042-0 048 mm 


10 Heterakis beramporia Lane, 1914 

Synonym* — of Maplcqtono, 1932 

Hosts — This species was origmally recorded by Lane 
liom the domestic fowl at Beihampore, Bengal It has been 
recorded from the same host m Calcutta by Maplestone, and 
in the Phihppmes The writer has also met with it m 
material from Malaya Maplestone further records it from 
the silver pheasant {Qermseus nyctliemerus) and Sonnerat’s 
jungle-fowl {Gallus sonneratii) m the Zoological Gardens, 
Calcutta 

The male measures about 5-6 mm m length and up to 
0 26 mm m maximum thickness, the female about 6-8 mm 
and up to 0 3 mm respectively In the female the body curves 
vcntrally someu hat abruptly at about the level of the vulva 
The cuticular stnations are at mtervals of about 2 (j. Lateral 
alee are present, begmnmg at about 0 8 mm from the anterior 
end and extendmg m the male to about the level of the sucker, 
and in the female almost to the tip of the tail The oesophagus 
is about 0 75 mm long, the pharynx occupymg 0 045 mm 
and the bulb 0 2 mm The nerve-rmg is situated at 0 225 mm , 
the excretory pore at 0 35 mm , and the cervical papill® at 
0 38 mm , from the anterior extiemity 

The tail of the male is 0 37 mm long The sucker has 
a diameter of 0 055 mm , and is situated at a distance of 
0 12 mm from the cloacal opening There are twelve pairs 
of papillae, arranged as in H gallinss The spicules are almost 
equal m length but of different shapes The left spicule is 
about 0 3 mm long, expanded m its distal third, and bears 
neai the tip a rather promment angle on its ventral surface 
The nght spicule is about 0 35 mm long, and has a tapermg 
pouit with a shght ventral curve 


* See discussion under H tsolondic (p 119, footnote) 
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The tail of the female is 0 66 mm long and bears a pair of 
papiUie at 0 33 mm from the tip The vulva is at about the 
middle of the body and is sometimes covered by a flap which 
projects from its anterior or posterior lip The eggs measure 
0 05-0 066x 0 03-0 038 mm 


11 Heterakis hamulus v Lmstow, 1906 

Host — ^This species was recorded by v Lin&tow from tlie 
caeca of a species of peafowl {Pavo -tmUtcus \P §ptciferus]) 
which occurs m tlie Malay region and Burma The specimens 
descnbed were in the Zoological Museum, Komgsberg, Germany 
The worm does not appear actuallv to have been found m the 
Indian region 

Accordmg to tht brief description given by v Lmstow', 
the male is 7 5 mm long and 0 41 mm m thickness, the female 
7 6 mm and 0 46 mm respectively The cuticle is finely 
striated The oesophagus occupies 1/9 to 1/8 of the total length 
The tad of the male measures 1/21 of the total length 
The preanal sucker has a diameter of 0 071 mm There aie 
two pairs of pedunculate papillae at the sides of the sucker, 
five pairs m the neighbourhood of the cloaca, the most posterior 
of these bemg ventral, the others lateral, and three pairs 
situated more posteriorly The nght spicule is slender and 
0 37 mm long, and is curved mt a hook at the tip The left 
spicule IS straight, 0 32 mm long aiid alate except at the tip 
(Accordmg to the description it is surrounded by a chitmoid 
sheath from which only the tip projects) 

The tail of the female measures 1/8 of the total length 
The vulva is situated at about the middle of the body The 
eggs measure 0 057 X 0 042 mm 


12 Heterakis spumosa Schneider, 1866 (Fig 56 ) 

Synonyms — Heterakis dahomensis Gendre, 1911 , Oangulctera is 
gangula Lano, 1914, Oanguleteiakis spumosa hone, 1917 

Hosts — ^This species occurs m the caecum of rats of various 
species, and is widely distributed m many parts of the world 
In Inia it has been recorded from the broivn rat {Rattus 
iwrvegtcm \Mm decurmnus}) at Berhampore, Bengal (Lane) 
The male measures 6 4-9 85 mm in length and 0 26- 
0 33 mm m maximum thickness, the female 7—13 mm and 
0 3-0 52 mm respectively The cuticular stnafetons are abou t 
10 fi apart. Lateral alae are present, begmmng at about 0 2 mm 
from the anterior end and extending m the male to the level 
of the preanal sucker, m the female to the tip of the tail 
In the cervical region the alse are comparatively ivide 
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(0 07 mill ), buti at about tJic posterior end of the oesophagus 
they become narrow The diameter of the head is about 
0 07-0 08 mm The cesoptiagus, nu ludmg the bulb, is 
0 87.')-! mm long, the pharynv occup 3 nng 0 005-0 075 mm 
and the bulb 0 25-0 3 mm The latter is 0 125-Q 2 mm wide 
The nerve-nng is situated at 0 33 mm , the excretory pore at 
about 0 45 mm , and the cervical papillce at 0 225-0 6 mm , 
from the anterior end 

The tail of the male is 0 25-0 3 mm long The caudal 
aim are w'lde anteriorly, but dimmish rather suddenly m width 
at about the middle of the tail The preanal sucker is promi- 
nent, and has an antcro-postcrior diameter of 0 065-0 082 ram 
Its transverse diameter is greatei (0 086-0 1 mm ) The sucker 
IS situated at 0 435-0 6 mm from the tip of the tail and about 



J'lg ■)() — HeicraLis ipiiuioha Posterior end of inalo , ventral view 

(After Lane ) 

0 2 mm from the cloacal aperture There are ten pairs of 
caudal papillm The “ paraeloacal ” group includes five 
pairs, of which three are lateral and tw'o subventral Of the 
lateral papillae the anterior on each side is very large, wath 
a stout, granular base The next is smaller, but also has 
a thickened base, w'hile the posterior is long but comparatively 
slender The posterior group, situated on the more slender 
portion of the tail, consists of three pairs, of which the anterior 
papilla on each side is the most slender and the middle papilla 
the stoutest The spicules are subequal and measure 0 2- 
0 37 mm (or, aecordmg to Gendre, 0 4 mm ) in length They 
are flattened, gradually tapering and longitudinally striated 
The tail of the female is 0 68-0 9 mm long, and bears a 
pair of papillm at about 0 45 mm from the tip The vulva 
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18 Situated sbghtly behind the middle of the body and hai> 
rather promment hpa, each of which bears a pair of papillae 
Cuticular protuberances may be present m its vicmity The 
eggs have mammiUated shells measuring 0 055-0 065x0 04- 
0 055 mm 


13 Heterakis girardi (Lane, 1917) 

Synonym — Qtreierakts girardz Lane, 1917 

Host — 'Forename (Hystnx bengalensts) {mtestme) , Zoological 
Gardens, Calcutta 

The male measures 18-21 mm m length, the female 24- 
26 mm In both sexes the maximum thickness is 0 9 mm 
The anterior end of the body is curved ventrally The cuticula r 
striations are 13/1 apart The lateral alae begm near the 
antenor end, and are at first narrow They expand rather 
suddenly at about the level of the nerve-rmg, and reach 
their maximum width of 0 037 mm at the level of the mso 
phageal bulb From this pomt they dimmish gradually 
m width, and extend m the male to a point just behmd the 
beginnmg of the caudal alse, and m the female to the tm of the 
tail The oesophagus is about 2 1 mm long, the pharynx 
occupymg 0 125 mm and the bulb 0 6 mm The latter is 

0 35 mm ivide The cervical papillai are situated at 0 25 mm 
and the excretory pore at 0 6 mm from the anterior end 
The nerve-rmg is a httle in front of l.he excretory pore 

The tail of the male is 0 66 mm long The caudal alai, 
which are jomed by a contmuous membrane across the ventral 
surface anteriorly, begm at about 1 35 mm from the posterior 
end, and contmue nearly to the tip of the tail The preanal 
sucker is oval, its longer axis (Oil mm ) bemg antero-postenot 
Its transverse diameter is 0 1 mm It is situated at 0 175 mm 
from the cloacal aperture There are 15 pairs of caudal papiUai, 
of which four are lateral, ten subventral .ind one subdorsal 
The subdorsal pair is the fourth from the posterior end The 
largest papillai are a lateral pair at the level of the cloacal 
opening The spicules arc equal or subequal, measurmg about 

1 5 mm in length At 0 5 mm from their roots they are 
bent ventrally at an obtuse angle At this pomt begms 
an expansion on the inner side of each spicule which extends, 
mth a gradually dimimshing width, to Avithm some httle dis- 
tance of the tip of the spicule The termmal portion of the 
spicules IS rod-like 

The tail of the female is tapermg and slightly curved dorsally 
It measures 1 9 mm m length and bears a pair of papillai 
at 0 8 mm from the tip The vulva is situated at 7-8 mm 
from the anterior end of the body The vagma runs posteriorly 
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from the vulva for a distance of about 2 mra , where it expands 
m diameter At about 6 mm from the vulva the apparently 
opposed utenne branches otigmato The eggs measure 
0 05 x 0 037 mm 


14 Heterakis govindi (Karvc, 1930) (Fig 67 ) 

Synonym — Mctcterakis govvndt Knrve. 1030 

Host — Bufo mclxmostidus (rectum) . Rangoon, Bmma 
The male measures 5-5 4 mm in length and about 0 23- 
0 29 mm in maximum thickness, the female 4 6-6 mm and 
0 25-0 3 mm respectively The body is “ bent ventrally 
to a marked degree in both sexes ” Lateral alee are present, 
but feebly developed In the female they begm at about 
0 3 mm from the anterior end and extend to the tip of the 



Fjg 57 — HctcraKi-i gav^mh Posterior ond of male , \entrnl viow 

(After Korve ) 

tail The oesophagus is about 0 9-1 mm long, the pharynx 
occupymg 0 043-0 054 mm and the bulb 0 19-0 3 mm The 
latter is 0 143-0 193 mm vude C!ervical papdlse were not 
observed The nerve-nng is situated at about 0 3 mm and 
the excretory pore at about 0 46-0 54 mm from the anterior 
extremity 

The tail of the male is about 0 17-0 2 mm long The 
cloacal aperture has large and protrudmg bps There are 
well-developed caudal alae The preanal sucker measures about 
0 041-0 044 x 0 024-0 03 mm, its longer diameter bemg 
antero-postenor It is situated at about 0 07 mm from the 
cloacal aperture There are at least 17 pairs of caudal 
papiJIm Four pairs of small, subventral papillae are situated 
m front of the sucker At the sides of the sucker there are 
three pairs, the two anterior pairs being large, the postenor 
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pair small At the sides of the cloacal aperture, or just 
antenorly to it, there is a pair of large, lateral papiU®, and 
also just m jfront of it there are two pairs of small, subventral 
papiUas which form a transverse row, tiiose of the innet pair 
bemg very minute Seven moire pairs of small papillse, mostly 
subventral, are situated on the tad In addition to the papdlae 
already mentioned, “the area surrounding the cloacal aperture 
appears to be covered with minute papiU® ” The spicules 
are equal and simdar, tapenng and very dehcate distally 
They measure about 0 27 mm m length 
The tad of the female is 0 26-0 34 mm Icaig, tapenng and 
pomted There is a pair of oaudal papdlrn at 0 09 mm 
from the tip The vulva is situated a httle m front of the middle 
of the body (at 2 2-2 8 mm from the antenor end), and is 
covered by a postenorly-directed flap The vagma runs 
postenorly from the vulva for a distance of about 1 3 mm , 
and here gives ongm to the two utenne branches These 
appear to be parallel The cods of the ovarian tubes extend 
antenorly to a pomt about 0 34 mm from the postenor end 
of the cetophagus, and postenorly to within about 0 67 mm. 
of the postenor extremity The eggs measure 0 075X 
0 043 mm 


2 Genua PSEUDASPIDODERA Bayhs and Daubney, 1922. 

Lips with “ cordons,” opening m pairs at the mterlabial 
spaces, divergmg and sometimes recurrent, ending bhndly on 
the outer surfaces of the bps (Esophagus as m Heterakis, with 
a short pharynx and a well-developed posterior pynform bulb 
Caudal alss of male well developed and supported by peduncu- 
late papdlse Spicules unequal and dissimdar, the nght long, 
the left short and sometimes having a barbed tip No acces- 
sory piece As m Heterakis, papilliform cuticular protuberances 
are sometimes seen m the neighbourhood of the vulva These 
are probably produced by the sucker of the male Uterme 
branches opposed Eggs thm-shelled, with a shght mtemal 
thickenmg at one pole Adult worms m the large mtestme 
and caeca orGalhform birds 

Genotj’pe — Pseudaspidodera pavoms Bayhs and Daubney, 
1922 


Key to Species 


Longer spicule of male more than 2 mm long 
Longer spicule of male less than 1 mm long 
1 Longer spicule about 0 8 mm long , shorter 
spicule 0 45 mm 

Longer spicule less than 0 7 mm long , shorter 
spicule about 0 3 mm 


i^oluptitosa,-p 131. 
1 

pavap.ts,p 128 
sptnosa,p 132. 
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1 Pseudaspidodera pavonis Baylis and Daubney, 1922 
(Figs 58-60) 

Hosts — ^Burmese peafowl {Pavo mvlicus), peafowl {Pavo 
cnsiatm) and argus pheasant {Argusianus argus) , Zoological 
Gardens, Calcutta 

The male measures about 6 mm m length and 0 26 mm m 
maximum thickness, the female 7 mm and 0 3 mm respec- 
tively The cuticular striations, if present, are extremely fine 
The “ cordons ” on the head consist of tubular grooves running 
below the surface of the cuticle and havmg a narrow external 



Fig 58 — Psmdasptdodera pavonis Anterior end of female , lateral 
view c , c' , cordons , dl , dorsal hp , p , papilla (After 
Baylis and Daubney ) 

opemng along their length The members of each pair of 
“ cordons ” diverge at once and, after runnmg back for a short 
distance, turn forward, each on to the outer surface of one of 
the bps, where it ends separately The diameter of the head 
at the postenor limit of the “ cordons ” is about 0 1 mm 
Narrow lateral alae are present, runnmg down the body firom 
a little m front of the nerve-nng nearly as far as the tail 
The oesophagus measures 1 4-1 48 mm m length in the male, 
1 5-1-6 mm m the female The bulb is 0 25^ 26 mm long 
and 0 17-0 19 mm "wide The nerve-rmg is situated at 0 4— 
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0 46 mm. and the excretory pore at 0 6-0 65 mm from the 
antenor extremity. 

The tail of the male is 0 38-0 43 mm long The caudal 
alse are mde and extend postenorly nearly to the middle of 
the tail The distal portion of the tail is simple and slender, 
ending m a fine, tapenng pomt The preanal sucker has 




Fig 69 . — Peeudasptdodera pavonxs A, postenor end of male, lateral 
view , B, the same, ventral view I , left spicule , r , right 
spicule (After Baylis and Daubney ) 


a diameter of 0 12-0 13 mm , and is situated at 0 15-0 17 mm. 
from the cloacal aperture There are twelve pairs of caudal 
papillae, arranged as m typical species of Heterakis, two pairs 
being situated at the sides of the sucker, six pafrs (four lateral, 
NEM K 
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two Hubventral) forming a “ paracloacal ” group, and three 
pairs forming a group near the postenor limit of the alee, 
with a rather large, isolated pair between this and the para- 
cloacal group The spicules are very unequal and dissimilar. 
The nght spictile is slender and simple, and measures 0 78 mm 
m length The left spicule is provided with broad alee, has 
a barbed tip and is 0 45 mm long 
The tail of the female is tapenng and measures about 
1 mm m length At about the middle of its length it bears 
a pair of very mmute papillse The vulva is situated behmd 
the middle of the body, at about 3 mm from the postenor end 
The vagma runs forward at first for a short distance from the 
vulva, then, takmg a characteristic turn to the nght and 
dorsaUy, doubles back and runs qmte straight postenorly to 
a pomt about 0 8 mm behmd the vulva Here it doubles 



Fig 60 — Pseudaspxdodera pavonts Vulva and vagma, lateral view 
c , plug of cement m vulva The arrow pomte m the direc- 
tion of the head (After Baj lis and Daubney ) 

forward agam, and at about 0 15 mm behmd the vulva gives 
off the two opposed uterme branches As m HeferaLts, 
the two oviducts, doubhng upon themselves m the antenor 
and postenor halves of the body respectively, return and 
cross each other, so that the coils of the ovary belongmg to 
the antenor uterus are di^osed in the postenor half of the 
body and those of the other ovary m the antenor half The 
eggs are somewhat oblong, with a shm shell measurmg about 
O 07 X 0 04 mm , and usuafly showmg a shght mtemal thickemng 
at one pole One end of the shell, as seen in utero, is occasion- 
ally drawn out almost to a pomt The contents of the eggs 
are unsegmented at the time of laymg 
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2 Pseudaspidodera voluptuosa Chandler, 1926. 

Synonyms — Pseudaspidodcra volupluosus Chandler, 1926 , Hetcr- 
aJns longespiculum Maplestone, 1931 

Hosts — ^Argus pheasant (Argusianus argits) and red- crested 
wood- quail {EoU-idus rovlovl) (large intestine and caeca) , 
Zoological Gardens, Calcutta 

The male measures 6 25-9 25 mm m length and 0 325- 
0 38 mm in maximum thickness, the female 9 35-10 15 mm 
and 0 46 mm respectively The cuticle is very finely 
stnated The cephahc “ cordons ” are not recurrent, but 
each IS curved so as to form a quarter of a circle, its tip 
nearly meetmg one of the cordons of the adjacent pair 
The lateral alae are about 25 p. mde They begm at about 
0 15 mm from the anterior end, and extend for about 3/5 
of the length of the body m the female and 3/4 of its length 
m the male The oesophagus is about 1 3 mm long m the 
male, 1 6-1 7 mm m the female The pharynx is about 
0 09 mm long and the bulb 0 3-0 32 mm The latter is 

0 25 mm ivide The nerve -rmg is situated at about the 
middle of the prebulbar portion of the oesophagus 

The tail of the male is 0 36-0 39 mm long The caudal 
alae and papillss are similar to those of P pavorns The pre- 
anal sucker has a diameter of about 0 1 mm , and is situated 
at 0 125-0 16 mm firom the cloacal aperture The spicules 
are very long and unequal m length The left spicule, accord- 
mg to Chandler, is the longer, and measures 2 7-3 45 mm , 
while the nght measures 1 44-1 7 mm The right spicule has 
broad alae for its whole length and a simple, pomted tip 
The left spicule has narrower alae and tapers more gradually 
to the tip 

The tad of the female is slender and tapermg, and measures 

1 05-1 25 mm m length The vulva is situated considerably 
behmd the middle of the body, dividmg the total length m 
the proportion of about 6 4 The body is very shghtly 
narrowed immediately behmd the vulva A number of cuti- 
cular protuberances, probably caused by the sucker of the male, 
may be present m the vicmity of the vulva, usually a short 
distance behmd it The vagma turns forward from the vulva 
for some distance The eggs are oblong and thm-shelled, 
and measure 0 06-0 068 X 0 035-0 038 mm 

Chandler (1926, a) has described a variety (var minor) of 
this species from the red-crested wood-quail {RoUulus’ rovlovl) 
It differs from the typical form only m size and m a few mmor 
characters The male measures 5-5 5 mm m length and 
0 225-0 25 mm m maximum thickness, the female 6 75- 
7 85 mm and 0 31 mm respectively The oesophagus is 

k2 
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relatively a little longer than in the typical form, occupying 
about one-fifth of the total length The tail of the male is 
relatively longer, reaching a length of 0 36-0 4 mrn This is 
due to the greater length of the slender postenor portion 
“ The bursa and papillm are similar to those of the typical 
form except for a slightly better development of the thud 
paracloacals The spicules are not reduced m size as is the 
body ” The nght spicule is about 1 5 mm long and the left 
3-3 4 mm , or 3/5 to 5/8 of the total length The tail of the 
female is about 1 mm long “ The vulva is situated a httle 
farther forwards than in the typical form and divides the body 
about 6 5 or even more nearly into equal halves ” 
Maplestone (1932, a) states that on re-examination of his 
species HeteraLis longesptculum he has concluded that it is 
identical with P voluptuosa var minor, the cephalic “ cordons ” 
having been so mdistmct m the onginal material as to escape 
his notice Some of the measurements given by Maplestone 
(1931) for H longespiculum are rather different from Chandler’s 
He gives the length of the tail of the male as 0 455 mm , and 
of that of the female as 1 5 mm The lengths of the spicules 
are given as 2 08 mm and 4 1 mm 


3 Pseudaspidodera spinosa Maplestone, 1932. 

Host — ^Argus pheasant {Argusianus argus) (mtestme) , 
Zoological Gardens, Calcutta 

The male measures 7 8-8 5 mm m length, the female about 
9 3-9 5 mm The maximum thickness is 0 45-0 49 mm 
The cordons are well developed and are " armed for them 
whole length by a single row of relatively stout spmes ” They 
extend back on the dorsal surface for a distance of 0 2- 
0 24 mm , and on the subventral surfaces for 0 22-0 27 mm 
Their recurrent branches anastomose at about the level of 
the postenor end of the pharynx The cesophagus measures 
0 65^ 71 mm m length, of which the pharynx occupies 
0 08-0 11 mm and the bulb 0 32-0 34 mm The diameter 
of the bulb is 0 25-0 28 mm 

The tail of the male is 0 39-0 45 mm long “ The caudal 
alas appear to be divided into three portions by one trans- 
verse groove between the sucker and cloaca and a second one 
just behmd the postenor group of caudal papiUse ” There 
are twelve parrs of caudal papillae, the arrangement of which is 
typical The sucker is relatively large, havmg a diameter of 
0 24-0 25 mm , and is situated at a distance of 0 14-0 18 mm 
from the cloacal aperture The spicules are similar m form 
but unequal in length They measure respectively 0 277— 
0 317 mm and 0 614-0 673 mm 
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The tail of the female is 1 09 mm long The vulva is situated 
somewhat behind the middle of the body, at 3 745-4 058 mm. 
from the postenor end The vagina is similar to that of 
P pavonts The eggs measure 0 06x0 036 mm 


3 Genus ASCARIDIA Dujardin, 1845 

Lips well developed, -without “ cordons ” Shght lateral 
alas usually present on the body CEsophagus club-shaped, 
without posterior bulb Male mth shght caudal alas and 
relatively large caudal papillae Spicules equal or subequal 
No accessory piece Vulva near the middle of the body 
Uterme branches opposed Eggs thick-sheUed, -with an 
appearance as of an mtemal thickenmg of the shell at one 
pole Adult worms m the small mtestme of birds and reptiles 
Grenotype — Ascandm hermaphrodita (Erohch, 1789) 


Key to Species 


Parasite of “ jungle crow ” (Centropus) . 
Parasite of pigeons 
Parasites of Galliform birds 
Parasites of cranes 

1 Third pair of caudal papilla; of male from 

anterior end subventral 

Third pair of caudal papilla; of male from antenor 
end lateral 

2 Male unth six pairs of preanal papiUffi 
Male M ith thiw pairs of preanal papilhe 


tnlabtuin,-p 141 
columha,, p 137. 
1 
2 

galhtp 133 

compar, p 136 
cnstata, p 139 
stroma, p 140 


1 Ascaridia galli (Schrank, 1788) Ereebom, 1923 (Eig 61 ) 

Synonyms* — Ascans teres Goeze, 1782 (part), Ascarts galh 
Schruik, 1788 , Ascans gallopavonts Gmehn, 1790 , Fusana 
mflcxa Zeder, 1800 , Ascans persprcxUum Rudolphi, 1803 , 
Ascans xnflexa Rud , 1809 , Ascans gihhosa Rud , 1809 , Ascans 
(Ascarxdta) perspicillum Dujardm, 1845 , Ascans [Ascandxa) 
ixijiexa Duj , 1845 , Ascans {Ascaridxa) gxbbosa Duj , 1845 , 
Heterakxs xnjlexa Schneider, 1866 , Heterakxs hneata Schneider, 
1866, Railhet, 1893 , Heterahxs granxdosa 

\' Linstow, 1906 , Ascandxa perspxcxllum RaiUiet and Henry, 
1912 , Ascandxa hneata Raill and Heniy, 1912 , Ascandxa 
granulosa Raill and Henry 1912 , Ascandxa hamxa Ijane, 1914 

Hosts — This species is of cosmopohtan distnbution, and 
occurs m a considerable number of birds — chiefly Galhformes, 
but also ducks Its most usual host is the common fowl 
It also occurs m the turkey, gumeafowl and domestic duck 
Hosts from which it has-been recorded in India mclude the 
common fowl (Berhampore, Bengal (Lane) ; Calcutta (Bayhs 


* See Baylis, 1932, Ann. & Mag Nat Hist (10) x, pp 520-524 
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and Daubney) , Madras (Ackert) , Colombo, Ceylon (v 
Linstow)) and the blood pheasant {Ithzgims cruentiis) (Zoo- 
logical Gardens, Calcutta ^ Baylis and Daubney) The 
usual habitat of the adult worms is the lumen of the small 
mtestme of the host They are, however, sometimes found 
m the large mtestme, and occasionally wander mto the oviduct 
In the latter case they may become enclosed m an egg at the 
time of the deposition of the shell A considerable number of 
mstances are on record of the lindmg of such worms m eggs 

The male measures 33-80 mm in length and 0 49-1 21 mm 
m maximum thickness, the female 60-123 mm and 0 9- 
1 86 mm respectively The diameter of the head is 0 28- 

0 47 mm The dorsal hp is somenhat broader than the sub- 
ventral bps, and bears a pair of large, lozenge-shaped papillse 
Each of the subventral lips has one large lozenge-shaped 
papilla towards its ventral side, and a very small circular 
papilla, more anteriorly placed, towards the other side 
On the inner surface of each lip antenorly there is a transverse 
ndge, sometimes described as a dentigerous ridge It does not, 
however, appear to bear teeth A pair of feebly-developed 
and extemely narrow lateral aim may sometimes be detected 
m the cervical region, but aim are not distmguishable at all 
as a rule The mterval between the cuticular striations 
vanes from 12 5/t, according to Dujardm, to 100 according 
to Ackert The oesophagus is 2 1-7 2 mm long, its average 
length, according to Ackert, being 3 5 mm in the male and 
3 9 mm m the female The nerve-rmg is situated at 0 3- 

1 5 mm , the excretory pore at 0 74r-l 53 mm , and the cervical 
papillae at about 0 9 ram , from the anterior end Accordmg 
to Lane there may be five or six small “ nuchal ” papillae 
on each side close to the head The ivriter has been unable 
to venfy this, but m certain other species of the genus a con- 
siderable series of papillae certainly occurs in the cervical 
region 

The tail of the male measures 0 48-0 86 mm in length 
The preanal sucker has a diameter of 0 2-0 28 mm m mature 
specimens, though m very young individuals it is sometimes 
as small as 0 14 mm It is situated at a distance of 0 2- 
0 24 mm from the cloacal aperture The ventral surface m 
the neighbourhood of the cloacal aperture, and as far forward 
as the sucker, is usually covered -noth small papilhform cuti- 
cular bosses The normal number of caudal papiUse is ten 
pairs, which are generally arranged as shown in fig 61 There 
is, however, a good deal of variation in the position of some 
of the papillae, and even m their number Occasionally one 
or both of a pair may be absent, two papilla? may be fused, 
or extra papiUee may be mterpolated The spicules measure 
1—2 5 mm in mature specimens (average length 1 94 mm , 
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according to Ackert) In young males they may measure 
only 0 54 mm 

The tail of the female is about 1-1 88 m m long (average 
1 56 mm , Ackert) There is a pair of papillae at about 
0 5 mm from the tip The vulva varies considerably m 
position, but IS usually somewhat m front of the middle of the 
body The eggs have smooth, thick shells measurmg 0 065— 
0 088x0 04-0 05 mm (average 0 076 x 0 049 mm , accordmg 
to Ackert) The thickenmg sometimes observed on the inside 
of the shell at one pole does not, accordmg to Ackert, belong 
to the shell itself, but to the vitellme membrane 


Fig 62 


Fig 61 




(After Boulanger ) 

Fig 62 — Ascarxdxa compar Posterior end of male , ventral view 
(After Baylis and Daubney ) 


The hfe-history of this species, which has been extensively 
studied by Ackert (1931) and others, may be briefly summarized 
as follows — ^The eggs, which are imsegmented when laid, are 
passed to the exterior m the bird’s droppings, and develop 
to the infective stage m 10 to 16 days or more, accordmg to 
the conditions of moisture and temperature If swallowed 
at this stage by a smtable host they hatch m the duodenum. 
Experiments have shown that eggs may occasionally hatch 
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ui water, and that infestation may follow the ingestion of 
the free larvae This, however, probably rarely happens m 
natiire, and the swallowing of eggs is regarded as the usual 
mode of infection Durmg the ftrst nme days after hatching 
the larvae hve m the postenor portion of the duodenum, 
either m the lumen or between the vilh of the linin g Trom 
about the tenth to the seventeenth day they penetrate the 
mucous membrane, and may be observed with their antenor 
ends buned therem and the postenor half of the body pro- 
jectmg mto the lumen IVom the eighteenth day onwards 
they withdraw from the mucosa and hve free m the lumen 
A few larvffi may occasionally migrate mto other organs, such 
as the liver and lungs, but such migration is apparently not 
a regular feature of the hfe-history The worms reach sexual 
matunty by about the fiftieth day in chickens infected when 
a month old 

2. Asoaiidia compar (Schrank, 1790) Travassos, 1913 (Fig. 62 ) 

Synonsnns — Ascarts compar Schrank, 1790, Aacarto lagqpodta 
Frohch, 1802 , Fusaria compar Zebor, 1803 , Aacans (Ascandia) 
compar Dujardin, 1846 , Heterahts compar Stoflsich, 1887 

Rosts — ^This species has been recorded from a considerable 
vanety of Galhform birds m Europe, Asia, Amenca and 
Austraha In India it has been recorded from the chakor 
(Alectons grseca chuTear) m the Zoological Gardens, Calcutta 
(Bayhs and Daubney) 

The male measures about 36-54 mm m length and 1 2 mm 
m maximum thickness, the female 65-96 mm and 1 6 mm 
respectively The bps are somewhat tnlobed, and each has 
on its inner surface a promment cuticular ndge, without teeth, 
which projects beyond its antenor border The oesophagus 
C'ccupies about 1/14 of the total length 

The tail of the male is about 1/66 of the total length, and 
IS provided with al® of moderate width Accordmg to 
MuUer (1897), the preanal sucker measures 0 34x0 3 nun , but 
his figure does not suggest so large a size, and an error may be 
suspected m his measurements In matenal exammed by 
Bayhs and Daubney the sucker was much smaller, having 
a- greater diameter of about 0 16 mm There are ten pairs 
of caudal papill®, arranged as shown m fig 62 The spicules 
measure 1 78 mm m length 

The tail of the female is about 1 nun long The eggs measure 
0 08-0 091 X 0 067-0 06 mm 

There is very httle difference between this species and 
A gaUi As wull be seen from the figure, the third pair of 
caudal papiU® from the antenor end was, m this specimen, 
distmctly lateral, while m A^ galh it is subventral It is not 
certam whether this character is constant 
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3 Ascaridia columbse (Gmelin, 1790) Travassos, 1913 
(Fig 63 ) 

SjTionyms — Ascans columbse Gmelin, 1790 , Ascans rnaculosa 
Rudolphi, 1802, Fusarta maculosa Zeder, 1803, Ascans 
(Ascartdta) maculosa Dujardm, 1845, Heterakis maculosa 
Schneider, 1866 , Heterahm columbsc Radliet, 1885 , Ascartdta 
maculosa Railliet and Henry, 1912 

Hosts — ^This species is of cosmopolitan distribution, and 
occurs in pigeons of many species, mcludmg the domestic 
varieties In India it has been recorded from the Bengal 
green pigeon {Crocopus pkoenicopierus), PhlogcBnas luzomca and 
other pigeons (species unknown) m the Zoological Gardens, 
Calcutta (Bayhs and Daubney) 

The male measures 16-70 mm m length and about 0 7- 
1 1 mm m maximum thickness, the female 20-95 mm and 
1 2-2 5 mm respectively. The head has a diameter of about 
0 18-0 23 mm There are very pronounced cuticular stnations 
on the body, at mtervals of about 25 /x Lateral alas are present 
m the cervical region only There is a senes of 26 to 30 pairs 
of cervical papillae, extendmg backwards from near the posterior 
end of the alae, the first two or three pairs bemg situated ivithm 
the alae The nerve -rmg is situated at about 0 5 mm from 
the anterior end Numerous rounded or oval vesicular 
bodies are usually present withm the body-cavity, and it is 
from these that the name maculosa origmated 

The tail of the male is about 0 48 mm long The caudal 
alae are shght The sucker has a diameter of 0 15-0 2 mm , 
and IS situated at a distance of 0 48 mm from the cloaca! 
aperture The caudal papillae are subject to considerable 
vanation m position and m number Typically there are 
14 pairs Five of these are defimtely postanal, the third 
from the posterior end bemg subventral, the others lateral 
An adanal group consists of four pairs, of which one is large 
and lateral, the other three smaller and arranged m a triangle 
on each side The*preanal series mcludes three pairs of sub- 
ventral papillae between the cloaca and the sucker, a pair more 
laterally placed at about the level of the anterior margin of 
the sucker, and a pair m front of the sucker This last pair 
is sometimes dupheated The spicules are equal and measure 
1 2-1 9 mm m length. 

The tail of the female is comcal, ivith a terminal spike, and 
measures 1 1-1 2 mm m length The vulva is situated at 
about the middle of the body The eggs measure 0 06- 
0 09 x 0 04-0 05 mm 

The life-history of this species appears to be similar to that 
described for A galli 
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4 Ascaridia cristata (v Linstow, 1901) Railliet and Henry, 
1914 (Fig 64) 

Synonym — Heterah^ cristata v Linatow, 1001 

Hosts — ^This species was originally recorded from a crowned 
crane (Baleanca regulorum) in East Africa It has also been 
recorded from the West African crowned crane {Baleanca 



Fig 64 — Ascandia cnatata Posterior end of male , ventral view. 
(After Baylis and Daubney ) 

pavontna) and the sarus crane {Antigone anttgoTie) m the 
Zoological Gardens, Calcutta (Bayhs and Daubney) 

The male measures 35-38 mm m length and 1 1-1 34 mm 
in maximum thickness, the female 38-57 mm and 1 1— 
1*76 mm, respectively The head is 0 27-0 28 mm m diameter 
The dorsal hp is shorter and broader than the ventro-lateral 
bps Each of the latter bears, accordmg to v Lmstow, two 
blunt teeth ^he cervical alae extend back for a distance of 







140 


HETERAKID-a: 


1 22 mm from the anterior end There is a senes of 27 
pairs of cervical papillie, extending back from a pomt about 
0 9 mm from the head end for a distance of G-G'S mm The 
anterior pairs are placed just dorsally to the cervical alse 
and the distance between successive pairs vanes from 0 15 to 
0 3 mm The oesophagus is 2 1-2 3 mm long The nervc- 
ring IS situated at 0 4G mm , and the excretory pore at about 
0 7 mm , from the anterior end 

The tail of the male is short and conical It measures about 
0 G2 mm in length There are 13 pairs of caudal papilla), 
of which seven are postanal and six preanal (v Lmstow 
described and figured only two pairs of preanal papilla)) The 
spicules are slender and alate, and measure 0 95 mm m length 
The tail of the female is 0 7 mm long The vulva is situated 
at about 20 mm from the anterior end m specimens 38-40 mm 
m length, and is shghtlv sahent The eggs measure 0 085- 
0 091x0 058-0 062 mm ‘ 

5 Ascaridia stroma (v Lmstow, 1899) Railhet and Henry, 
1914 (Fig 65) 

Synonym — Hetcralin stroma v Lmstow, 1899 

Hosts — ^The host from which this species was originally 
recorded was Ghrw^aradism It has also been recorded from 


Fig O') Fig 69 



Fig 65 — Ascaridm stroma Posterior orid of malo , ventral viow 

(After V Lmstow ) 

Fig 66 — Ascaridia trilabtum Posterior end of male , ventral view 

(Ongmal ) ' 


I ' 
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the common crane {Orus grua) and the sanis crane {Antigojnz 
antigone) in the ZoologicaF Gardens, Calcutta (Bayhs and 
Daubney) ^ 

The foUowmg characters are taken from v Lmstow’s 
description — The male measures 25mm in length and 0 8 mm. 
m maximum thickness, the female 66 mm and 1*7 mm 
respectively Broad cervical al® are present The oesophagus 
occupies, m the male, 1/16 of the total length 

The tail of the male is 1/47 of the total length There are v 
ten pairs of caudal papiU®, of which six are postanal, one 
adanal and three preanal 

The tail of the female is 1/117 of the total length, and has 
a digitiform termmal process The eggs are exceptionally 
large, measunng 0 172 X 0 146 mm 


6 Ascaridia trilahium (v Lmstow, 1904) Railhet and Henry,. 

1914 (Fig 66) 

Synonym — Hetcrak-ia tnlahium -v Lmstow, 1904* 

Host — “Jungle crow” {Ceniropus sinensis), Horana, 
Ceylon 

The writer has been enabled, through the cototesy of the 
Director of the Colombo Museum, to examme the type- 
specimens of this species These consist of one male and two 
females, besides some fragments As the writer’s measurements 
and other observations differ considerably from those of 
V Lmstow, it seems advisable to give a new description of the 
species 

The male measures 27 mm m length and about 0 75 mm in 
maximum thickness, the females 38-39 mm and about 
0 9 mm respectively The diameter of the head is about 

0 2-0 25 mm. The cuticular stnations are at mtervals of 
about 25 [I Wide cervical al® begm immediately behmd th^ 
hps and extend back to about the middle of the oesophageal 
region, where they rather suddenly disappear Their maximum 
width, m the female, is about O'l mm The oesophagus is 

1 95 mm long m the male, 2 3 mm m the females A pair of 
stout cervical papillae is situated immediately behmd the 
base of the hps The nerve-rmg is situated at 0 5-0 65 mm , 
and the excretory pore at X) 6-0 7 mm , from the anterior end. 


* It appeara possible that Ascandta [HeteraLw} circulans (v Lmstow, 
1903), recorded from Centropus sinerms m Siam, may be identical with 
A tnlabium, but this question cannot be detenmned without a re- 
exanunation of the type specimens of A circulans Accordmg to 
V Linstow’s description this species has only eight pairs of caudal 
papillffi m the male 
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The tail of the male is 0 5 mm long The sucker has a 
diameter of about 0 14 mm , and is* situated at about 0 26 mm 
from the cloacal aperture There are thirteen pairs of caudal 
papillae, arranged as 8ho\\Ti m fig 66 The spicules are equal 
and measure about 2 3 mm m length 
The tad of the female is 0 77 mm long, and has a pair of 
papillae at about 0 25 mm from the tip The vulva is situated 
at about 19 mm from the postenor end m a specimen 39 mm 
long The eggs measure 0 0825-0 0876 x 0*05^) 056 mm> 


4 Genus STRONGYLURIS MuUer, 1894 

Lateral fields conspicuous, composed of a smgle row of large 
cells laps well developed, without “ cordons,” but expanded 
m front and at the sides mto a cuticular flange (Esophagus 
with a relatively long pharynx, the lumen of which forms a 
ventral ” kmk ” at its posterior end, and with a well-developed 
postenor bulb Tad of male obliquely truncate ventrally 
and with a shoii; termmal spike Caudal al® well developed 
and supported by stout, pedunculate papdl®, givmg them the 
appearance of a bursa Spicules relatively long, equal or 
subequal No accessory piece Uterme branches parallel 
The eggs may be segmentmg before oviposition Adult 
worms m the alimentary canal of lizards and chameleons. 
Genotype — Strongyluns brevicazidata Muller, 1894 

Key to Species 

Parasite of chameleon cJiamideontg, p 142 

Parasite of lizard (CofotoJ) ccUotts.-p 146 


1 Strongyluris chamaeleonis Bayhs and Daubney, 1922 
(Figs 67-69 )• 

Host — Chamseleon chamsdeon \C vulgaris^. Zoological 
Gardens, Calcutta 

The male measures 6 3 mm m length, the female 8 4- 
8 76 mm The maximum thickness is 0 6-0 7 mm The cuti- 
cular stnations are exceedmgly fine There are no lateral al® 
The lateral fields are broad, and each consists of a smgle row 
of about 70 large, granular cells with clear, rounded nuclei 
C!ervical papiUffi have not been observed, nor do the longi- 
tudinal rows of small papdl® on the body, which occur m 
some species of the genus, appear to be present The dia- 
meter of the head is about 0 06 mm The oesophagus is 
about 1*1 mm long (mcludmg the bulb) m the male, 1 46 mm. 
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in the female Of this length the pharynx occupies 0 
0 22 mm , while the bulb, which is almost sphencal, measures 
0 2-0 26 mm m diameter The nerve-rmg is situated at 
0 37-0 39 mm , and the excretory pore at 0 6-0 85 inm , 
from the anterior end 

The tail of the male is about 0 13 mm. long, mcludmg 
a terminal spike measurmg 0 06 mm The caudal alae form 
an almost circular bursa-hke expansion The sucker has 
a diameter of 0 09 mm , and its aperture is directed somewhat 

u. 



Fig 67 — Strongt/luns cham^leonw Antenor end of female , lateral 
view d I , dorsal lip , nr, nerve-ring , ph , pharynx 
(After Baylis and Daubney ) 


postenorly There are apparently nme pairs of caudal 
papillae, of which seven project more or less kiterally mto the 
alae, while two are situated ventraUy behind the cloacal 
aperture The spicules are 1 1 lAm long and 0 0275 mm m 
ma xim um thickness, are covered with rather coarse granula- 
tions, and taper gradually from them roots to sleiider pomts 
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The tail of the female is comcal and measures 0 3 mm. 
m length, and bears a pair of small papillm at 0 14 mm from 
the tip The vulva is situated at 3-3 3 mm from the postenor 
end The vagma is long and narrow, and pursues a rather 
tortuous course, the general direction of which is posterior 
from the vulva The branches of the uterus are parallel, 
runmng at first postenorly to withm a short distance of the 



Fig 68 — Strongyluns chamteleoms Postenor end of male , lateral view 
(After Baylis and Daubney ) 

anus, then retummg towards the anterior end The coils 
of the ovaries are situated in the anterior lialf of the body 
The eggs are oval, with a thick shell, shghtly flattened exter- 
nally and thickened mtemally at each pole They measure 
about 0 0875x0 055 mm , and their contents are unsegmented 
at the time of laying 
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Fig 69 — Strongyluns chamiBlconi3 Postenor end of male , ventral view 
(After Baylis and Daubney ) 


2 Strongyluris calotis Bayhs and Daubney, 1923 (Figs 70 & 
71) 

Host — Calais mgrilabrts (rectum) , Pattipola, (IJeylon 
The male measures 8 9-11 1 mm m length and 0 ^-0 5 mm 
m maximum thickness, the female 11-13 65 mm and 0 55- 
0 75 mm respectively The diameter of the head is 0 06- 
0 08 mm Each hp has broad lateral cuticular expansions 
and a further cuticular flange proj ectmg anteriorly The dorsal 
hp carries two large margmal papdlai, each ventro-lateral hp 
one papilla, situated further from the margm and towards 
the ventral side The neck is wider than the head, formmg 
a “ shoulder ” behind the base of the bps A second “shoulder ” 
is formed a httle further back by the commencement of a cuti- 
■cular inflation which covers part of the pharyngeal and oeso- 
phageal regions The cuticular stnations are extremely fine 
No cervical papillse were observed, nor any rows of papillae 
on the body The oesophagus, mcludmg the bulb, is 1 75- 
2 25 mm long Of this length the pharynx occupies about 
0 26-0 3 mm The bulb measures 0 25-f> 3 mm in length 
and 0 28-0 35 mm m ividth The mtestme is very ivide for 
a shortdistance from its junction with the oesophagus, and then 
becomes very narrow until a short distance before the rectum, 
where it widens out agam mto an expanded bulb The nerve- 
NFM r. 
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ring IS Situated at 0 5-0 55 mm , and the excretory pore at 
1 1-1 45 mm , from the anterior end 
The tad, m both sexes, has a mmute termmal spike In 
the male the tad measures 0 1-0 12 mm m length The caudal 
end is so abruptly truncate as to appear cut off almost at nght 
angles to the longitudmal axis of the body The sucker and 


Fig 70 



Fig 71 



Fig 70 — Strongyluns calotis Anterior end of female , dorsal view 
(After Baylis and Daubney ) 

Fig 71 — Strongyluns calohs Postenor end of male , ventral view 
(After Baylis and Daubney ) 

the cloaca thus open almost postenorly The sucker is 
relatively very deep, measuring 0 12-0 16 mm m depth and 
0 14-0 17 mm m 'Width. There are ten pairs of caudal 
papdliB, seven of which are postanal The spicules arc 
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subequal, 0 75-0 8 mm m length, the left being shghtly 
longer than the right 

The tail of the female is very short (0 2-0 25 mm ), and is 
bluntly rounded behmd, with the exception of the httle 
terminal spike There is a pair of papiUse at 0 05 mm from 
the tip The vulva is a transverse sht with rather promment 
bps, situated at 4 7-5 65 mm from the posterior end The 
vagma runs forward for a short distance from the aperture, 
and then turns back upon itself to run posteriorly The 
eggs are oblong-oval and measure 0 0875-0 0975x0 05— 

0 0525 mm When ready for laymg they contam an embryo 
which 18 just begmnmg to elongate 

5 Genus SPINICAUDA Travassos, 1920 
Synonym — Sonstma Baylis and Daubney, 1922 

Lateral fields conspicuous, composed of smgle rows of large 
cells Lips subtnangular, expanded anteriorly and laterally 
as m Strongyluns, without “ cordons ” CEsophagus with 
a short pharynx and a postenor bulb Tad of male tapermg, 
without al£e Papdise small and sessde Spicules short, 
subequal An accessory piece present Uterme branches 
parallel Eggs with thick, sometimes rugose shells Adult 
worms m the ahmentary canal of hzards and chameleone^ 
Genotype — Spimcauda spinicauda {Olfers, m Rudolphi, 
1819) 

1 Spinicauda cophotls Bayhs, 1935 (Eig 72 ) 

Hosts — Cophoiis ceylamca and Lyriocephalm scutatm 
(Agamid lizards) , Gammaduwa, Ceylon 
The male measures 6 4-8 mm m length and 0 25-0 34 mm 
m maximum thickness, the female 7 3-9 mm and 0 24r- 
0 37 mm respectively (the last measurement excludmg 
the vulvar prommence) The cuticle is very finely striated, 
and the lateral al® are very narrow The diameter of the 
head, at the base of the hps, is about 0 056-0 068 mm The 
oesophagus, measured from the anterior extremity and m- 
cluding the postenor bulb, is about 0 9-1 mm long m the 
male and 1-1*16 mm m the female At its antenor end there 
IS a pharynx measurmg about 0 07-0 08 mm m length 
The diameter of the bulb is 0 15-0 17 mm m the male and 
0 19-0 21 mm m the female The nerve-rmg, m both sexes, 
is situated at about 0 3-0 36 mm , and the excretory pore at 
0 5-0 57 mm , from the anterior extremity 
The caudal end of the male 'is curved ventraUy The tad 
IS 0 29-0 38 mm long, and tapers rapidly to a fine pomt 
The hps of the cloacal aperture are very promment, the postenor 
hp formmg a large hemisphencal swelhng. The greatest 

i<2 
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outside diameter of the chitmoid nng of the preanal sucker 
IS about 0 06-0 07 mm There appear to be about sixteen 
pairs of caudal papillse, but some of them are very mmute, 
and it 18 possible that the actual number may be greater 
Ikve pairs are postanal, two of them bemg suhdorsally 
situated Of the preanal papiUse, one pair with very promment, 
bnstle-hke termmations is situated on the anterior cloacal 
hp Three pairs of relatively large and two pairs of small 
papiU® are more or less lateral, the remamder subventral 
In front of the sucker there is a series of five (?) pairs of extremely 
^mall papillm The spicules measure 0 64^ 81 mm m length 



Fjg 72 — Spmicauda copholvs Postenor end of male , lateral view 
a , thickening representmg accessory piece , s , nght spicule , 
su , sucker (After Baylis ) 


They have a tessellated structure and are of the form found 
m other members of the genus, with the expanded root bent 
at an obtuse angle towards the ventral surface There appear 
to be thickemngs of both the" dorsal and ventral walls of the 
cloaca The former, which probably represents an accessory 
piece, but is apparently not chitinized, is about 0 2 mm long 
The latter appears to be partially chitmized and is of an 
irregular shape 

The tail of the female is about 0 4-0 55 mm long, and bears 

pair of small papillae at about 0 1 mm from the tip The 
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vulva IS situated at 3-3 5 mm from the antenor end of the 
body, and is very conspicuous on account of the presence of 
a large, overhangmg antenor hp and of a sudden constnction 
of the body immediately behmd it The vagma runs at first 
dorsally or even slightly forward from the v^va, then bends 
upon itself at right angles and runs postenorly The eggs 
measure 0 07-0 074 X 0 044-0 046 mm 
The immature specimens of Spvmcauda recorded by Bayhs 
and Daubney (1923) from (?) Lyriocephalus saiUatm very 
possibl}'^ belonged to this species 

6 Genus AFRICANA Travassos, 1920 

Lips well developed, without “ cordons,” expanded anteriorly 
and laterally mto cuticular flanges (Esophagus with a 
phar3Tix and a bulb Tail of male straight and comcal 
Caudal alaa somewhat reduced, barely extendmg beyond the 
cloaca Papillae sessile and mostly small Spicules long and 
slender, equal or unequal No accessory piece Uterme 
branches apparently opposed Eggs with thick shells Adult 
worms m the alimentary canal of hzards and chameleons 
Genotj’^pe — Africana afncana (Gendre, 1909) 

1 Afncana varani Maplestone, 1931 (Fig 73 ) 

Host — ^Bengal monitor (Varamis hengalemis) , Zoological 
Gardens, Calcutta 



Fig 73 — Afncana laram Postenor end of male , ventral view 
(After Maplestone ) 
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The male measures about 4 mm m length and 0 192 mm m 
maximum thickness, the female about 6 mm and 0 35 mmi 
respectively Lateral aim are present, measurmg (m the male) 
about 0 016 mm m width The cesophagus, mcludmg the 
bulb, is 0 83 mm long m the male and 1 01 mm m the female 
The cervical papillae are situated at 0 43 mm bn the female), 
and the excretory pore at about 0 49 mm (m the male), from 
the anterior end 

The postenor end of the male shows a tusiform swellmg 
which reaches its greatest width at about the level of the sucker 
There are 13 pairs of caudal papillae and a small median 
papilla m front of the sucker The spicules are equal and 
measure about 0 34 mm m length The proximal half of the 
spicules IS relatively stout, the distal half slender and filiform 

The tail of the female is sharply pomted and measures 
0 376 mm m length The vulva is situated at 2 7 mm from 
the anterior end of the body, and the vagma runs postenorly 
from it The eggs are oval and measure 0 068-0 072x 
0 036-0 041 TUTn 


Subfamily SUBULURINiE Travassos, 1914 

Lips much reduced or absent A cyhndncal buccal capsule 
present CEsophagus usually without distmct pharyngeal 
portion, but with a posterior bulb Preanal sucker of male 
antero-postenorly elongated, fusiform or elhptical, usually 
without chitmoid border Vulva usually at about the middle 
of the body, occasionally postenor Eggs usually contam 
embryos when laid. 


1 Genus SUBULURA Mohn, 1860 

Synonym — Allodapa Diesmg, 1861 , Latihuccana Patwardhon, 
1035 

Lips rarely apparent Mouth usually oval or hexagonal, 
VTith its long axis dorso-ventral Buccal capsule- with three 
teeth at its base Lateral cervical aim frequently present 
Tad of male with more or less well-developed alse Caudal 
papdl® sessde, usually eleven pairs or fewer Spicules equal 
or imequal, slender and alate An accessory piece present. 
Preanal sucker fusiform Eggs subglobular, usually con- 
taimng embryos when laid Adult worms m the alimentary 
canal of mammals and birds 

Genotj^pe — Sttbulura acultsstma Mohn, 1860 
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/fey to Species 

Parasites of birds 
Parasites of mammals 

1 Spicules about 0 5 mm long 
Spicules over 1 mm long 

2 Spicules 1 1 nun long , caudal papilla; of 

male ton pairs 

Spicules about 2 mm long , caudal papilla; 
of male 15 pairs 

3 Parasite of squirrels 
Parasite of slender Ions 


1 

3 

tumicw, p 154 
2 

gaUoperdicis, p 153 

muUtpapilkita,p 156 
ander8oni,p 161 
sarastnorum, p 153 


1 Subulura andersoni (Cobbold, 1876) Railbet and Henry, 
1914 (Fig 74) 

Synonyms — Aacans anderaom Cobbold, 1876, Latibuccana 
funambtdcnaia Patwardhan, 1935 

Hosts — Sciurus sp (csecum). North-eastern India (Cob- 
bold) , squirrel {cs&cnm and intestine), Kanthalai, India 




B 


Fig 74 — Siibulura andersont A, antenor end, ventral view ; 
B, posterior end of male, ventral view (After Thwaite ) 


(Thwaite) , Funambulvs penitanii (intestine), Nagpur, Central 
Provinces (Pattvardhan) 

According to Cobbold’s original descnption, the male 
measures up to | in (about 12 5 mm ) in length, the female 
f m (about 19 mm ), and the maximum thickness' is 1 mm 
The tail of the male has a “ mmute oval-shaped spme ” at 
the tip The spicules are long, aicuate and shghtly -wmged 
at the extremity The tail of the female has the termmal 
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spine “ continuous and scarcely distinct ” The eggs are 
nearly spherical and measure 1/600-1/400 m (or about 
0 05-4) 063 mm ) m diameter 

Thwaite (1927) has given a piuch fuller account of a species 
which he regards as probablj’- identical with Cobbold’s In 
this form the male measures 13 5-14 9 mm m length and 
0 36-0 43 mm m maximum thickness, the female 15 9- 
23 1 mm and 0 4-0 53 mm respectively In both sexes 
the anterior end is curved m the form of a hook The cuticle 
has fine transverse striations Cervical alaj extend firom the 
anterior end for a distance of about 0 9 min (m the male), 
and have a maximum ^vldth of about 0 076 mm The aperture 
of the mouth is fusiform The buccal capsule is 0 057-0 07 mm 
long, and has a dorsal and two siibventral teeth at its base 
There is a distmct pharynx, winch is somewhat thicker than 
the anterior part of the oesophagus proper The latter has 
a club-shaped swelling posteriorly, ]omed by a narrow neck 
to the bulb, which measures 0 24^ 287 mm m length and 
0 207-0 276 mm m width The total length of the oesophagus, 
including the phar 3 Ttix and the bulb, is 1 68-2 4 mm Cervical 
papillai were not observed The excretory pore is situated 
at about 0 46-0 56 mm from the anterior end, and the nerve- 
rmg somewhat m front of the excretory pore 

The postenor end of the male is curled The tail measures 
0 26-0 i mm m length, mcluding a short termmal spike. 
The sucker is about 0116 mm long, and is situated at a dis- 
tance of 0 5-0 62 mm from the cloacal aperture There are 
ten pairs of caudal papillae (fig 74, B) The spicules are equal 
or subequal, and measure from 0 85 mm to just ver 1 mm 
m length They are provided with alee The accessory 
piece IS 0 155-0 175 mm long 

The tail of the female measures up to 1 13 mm m length, 
and has a termmal spike The vulva is situated at 6 5-8 mm 
from the anterior end The vagina at first runs forward fi:om 
it for a short distance and then turns posteriorly In the 
gravid female the uterme branches extend from the bulb 
of the oesophagus to the posterior end of the body The 
eggs measure about 0 078x0 06 mm , and contam embryos 
when laid 

The form described under the name oi Latibuccana fuTiambu- 
lensis by Patwardhan (1936) seems to be almost certainly 
identical with that described by Thwaite, although the sucker, 
the anterior pair of preanal papillae and three other pairs of 
papillm in the male appear to have been oi'^erlooked 
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2 Subulura sarasinorum (Meyer, 1896) EaiUiet and Henry, 

1914, 

Synonym — Ftlana sarasinorum Meyer, 1896 

Host — Slender Ions {Lons [Stenops'] lydeLkenamis \Loris 
gfroctZw]) (mtestine), Ceylon (Meyer) , Zoological Gardens, 
Calcutta (Baylis and Daubney) 

According to Meyer’s descnption, the male measures 
7 5-8 5 mm m length and 0 45-0 52 mm m maximum thick- 
ness, the female 10-1 1 25 mm and 0 57-0 7 mm respectively 
The cervical alae extend for 1/6 of the total length, or to about 
the posterior end of the oesophagus The latter is 1*4 mm 
long 

The tail of the male is straight, rapidly tapenng and finely 
pomted, and measures 0 25 mm m length There are ten 
pairs of caudal papiUse, of which four are preanal and six 
postanal The spicules measure 2 5 mm m length and 
0 016 mm m width 

The tail of the female tapers more gradually than that of 
the male, but is also finely pomted It measures 0 75 mm in 
length The vulva is situated at about the middle of the body 
The eggs are oval and measure 0 081 X 0 065 mm 

3 Subulura galloperdicis Bayhs and Daubney, 1922 (Fig 75 ) 

Host — ^Red spur-fowl {Galloperdix spadicea) (mtestme). 
Zoological Gardens, Calcutta 

The male measures 9 5-10 mm in length and 0 3 mm m 
maximum thickness, the female 11 5-12 5 mm and about 
0 4 mm respectively The diameter of the head is about 
0 08 mm There are narrow^ cervical alse which extend for 
a distance of about 1 mm from the antenor end The buccal 
capsule IS 0 06 mm long Its width expands from 0 023 mm 
anteriorly to 0 031 mm at the posterior end The height 
of the three teeth at its base is about 0 013 mm The oeso- 
phagus IS 1 7 mm long, mcludmg the bulb, which is nearly 
spherical and has a diameter of 0 2 mm There is a pre- 
bulbar swellmg 0 14 mm thick The nerve-rmg is situated at 
0 27 mm , and the excretory pore at 0 45 mm , from the 
antenor end 

The tail of the male is 0 21 mm long, and has a slender 
temunal spike The sucker is spmdle-shaped and is situated 
at about 0 65 mm from the cloacal aperture There are 
eleven pairs of caudal papiUie, four of which are preanal, 
two adanal and five postanal The two pairs of adanal 
papiUiB are situated on the antenor hp of the cloaca, one 
laterally to the other The spicules are equal and measure 
0 76-0 8 mm in length and about 0 02 mm m width The 
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cylindncal axis of the spicule measures about 0 011 -mm m 
diameter The edges of the two alas with which each spicule 
IS provided are finely serrated The accessory piece is slender 
and curved It measures about 0 18 mm m length and has 
a spur at about 0 06 mm from its anterior end 



Fjg 76 — Subulura gallopcrdtcvs Posterior end of male , lateral view 
a p , accessory piece (After Baylis and Daubney ) 

The tail of the female is 1 1 mm long The vulva is situated 
m the anterior half of the body, dividmg the total length m 
the ratio of 3 4 The eggs measure 0 066x0 035 mm, 
and contain fully-formed embryos when laid 

4 Snhnlura tumieis Maplestone, 1931 (fiig. 76 ) 

Hosts — flattie quail (Tumix dussumieri) (mtestme) (Maple- 
stone) , button-quail [Tumix sp ) (Bayhs and Daubney) , 
Zoological Gardens, Calcutta 

Accordmg to Maplestone’s descnption, the male of this 
species measures 13 mm m length and 0 42 mm m maximum 
thickness, the female 17 6 mm and 0 42 mm respectively 
The cervical alee are about 0 8-1 mm in length The mouth 
IS surrounded by six bps, each of which bears a papilla 
The buccal capsule is 0 056mm long and 0 032 mm. m width, 
and has three broad teeth at its base. The oesophagus is 
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about 1-1 2 mm long, mcluding the bulb, which has a 
diameter of 0 17-0 18 mm 

The tail of the male is 0 22 mm long The sucker is oval 
and has a length of about 0 12 mm It is situated at a distance 
of about 0 36 mm from the cloacal aperture Narrow caudal 
alas extend from a little m front of the cloaca to the posterior 
end There are twelve pairs of caudal papillse, of which five 



Fig 76 — Svbulura tumicxs Posterior end of male , ventral view 
(After Maplestone ) 

are preanal and seven postanal The most anterior pair of 
papillaB 18 3 U 8 t in front of the sucker The spicules are equal 
and measure 0 84 mm m length The accessory piece is 
fi 14 mm long 

The tail of the female is 0 5 mm long, and narrows suddenly 
near the tip to form a fine te rmin al spike There is a pair of 
papiUsB at about 0 13 mm from the tip The vulva is situated 
at about 7*8 mm from the anterior end of the body The 
eggs measure 0 068-0 074x 0 055 mm 
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Maplestone regards the specimens recorded by Baylis and 
Daubney (1922), and referred by them to Subtdura sp , 
as probably of this species These were two females, one of 
which was damaged They appear to have been rather smaller 
than Maplestone’s examples, the complete specimen bemg 
only 14 mm long The buccal capsule measured only 
0 035 mm m length and 0 02 mm m width The eggs, 
however, were longer than m Maplestone’s matenal, measurmg 
0 085x0 056 mm Some of them contamed fully-formed 
embryos 


6 Subulura multipapiUata (Chandler, 1926) (Figs 77 & 78) 
Synonym — Allodapa muUipaptllaia Chandler, 1926 

Host — ^Red-crested wood-quad (RoUulm rovlovl) (caeca 
and large mtestme) , Zoological Gardens, Calcutta (Chandler,. 
Maplestone) 

Fig 



The male measures 6-7 mm. m length and 0 26-0 28 mm. 
m maximum thickness, the female 8—10 mm and about 
0 35 mm respectively The diameter of the head is 0 07— 
0 076 mm Short_ and narrow cervical alae are present 
The buccal capside consists of two portions, the anterior 
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portion being narrow and cylindrical, with very thick walls, 
the posterior portion -wider and suhglohular The latter 
contains three teeth, 0 015-0 016 mm long, at its base 
The length of the buccal capsule is 0 056 ttuti , its width 
0 022 mm anteriorly and 0 032 mm posteriorly The 
oesophagus measures 1 12-1*25 mm m length, mcludmg the 
bulb, which IS 0 2-0 24 mm long and 0 2-0 25 mm vude 
The nerve-ring is situated at about 0 26 mm from the anterior 
end 

The tail ot the male is 0 23 mm long The sucker is situated 
at a distance of about 0 43 mm from the cloacal aperture 
The caudal alee, accordmg to Maplestone (1931), are composed of 
two portions separated by a gap, one portion bemg situated in 
the cloacal region, the other towards the tip of the tad There 
are 15 pairs of caudal papdlse, of which seven are postanal 
The most anterior pair of papdlse is well m front of the sucker 
Two pairs of papilla project laterally mto the two portions 
of the alas, one bemg near the cloaca, the other the third pair 
from the postenor end The spicules are equal and tubular, 
and meMure about 0 78 mm m length and 0 022 mm m -width 
The accessory piece, accordmg to Chandler, is “ apparently 
m two parts, a narrow stout chitmous piece dorsal to the 
tips of the spicules, about 145 y, long, and a thm flat piece 
ventral to the tips of the spicules, about 170 [i long ” 

The tad of the female, accordmg to Chandler, is about 2 mm 
long, “ the anterior half of it tapermg very httle, the postenor 
fourth tapermg very rapidly ” The -vulva is mconspicuous, 
and is situated m front of the middle of the body, di-vadmg 
the total length m the ratio of about 3 5 The eggs measure 
0 056-0 063 X 0 034r-0 042 mm , and contam fidly-formed 
embryos when laid 
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3. Family KATHLANIID^ Tiavassos, 1918, 

emend 

Medium-sized or small parasitic forms Musculature of 
the body usually of the meromyarian type laps w ell developed, 
entire or subdivided OEsophagus preceded either by a 
ehitmoid buccal capsule or by a muscular phar3mx Tvith a 
outiculai Immg, unarmed or contaimng tooth-hlce structures 
At the posterior end of the oesophagus there is a prebulbar 
swelling and also a large muscular bulb, separated from the 
former by a rathei narrow “ neck,” the two swellmgs and 
the neck together giving the appearance of a dumb-boll- 
shaped oi flask-shaped bulb Tail of male without alai 
The ventral muscles m the preanal region of the male are 
fiequently aggregated to form one or more fusiform sucker- 
hkc organs iTothout chitinoid border Spicules two, equal or 
subequal, usuall}’’ falciform and broadly alate An accessory 
piece usually present Vulva at about the middle of the body 
oi somewhat behind it Uterme branches generally opposed 
The worms may be oviparous or vivipatous 


Key to Genera 


1 

2 

3 

4 


5 


Lips sunple or bilobed 

Lips divided into sei oral lobes, or complOK 

Plinrynx contaimng three longitudinal 
senes of teeth 

Pliarj n-s. without teeth 

Pharynx uitli an anterior non-musculor 
portion 

Pharynx witnoiit anterior non-muscular 
portion 

Oral canty surrounded by a continuous 
chitinoid ring 

Oral cavity with three separate double 
horse-hoe shaped supports at its angles 

Doi-sal lip tiident shaped , ventro-lateral 
lips armed ivith groups of lancet like 
teeth 

Each lip divided into five or moio lobes 

Spicules of male relatively short 

Spicules of male about as long ns the body 


1 

4 

Cbuzia, p 179 
2 

PnOBSTJrAYBIA, P 182 

3 

Spironouha, p 103 
Zanclophobus, p 174 


Ctssopnyi,i.xJS, p 181 
5 

ICATnnANiA, p 158 
Tonaudia, p 162 


1 Genus KATHLANIA Lane, 1914 

Svnon>nis — P'5c»do//c/cral.tvTrnvassos, 1917 , Oan/soina Schneider, 
' 186G (part) 

Head separated fiom body by a slight constnction Lateral 
ala? present Earh hp is subdivided mto a large mam lobe 
and several ‘smaller accessoiy lobes In the mid-ventral 
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position there is an additional unpaired lobe or interlabiuni 
The two lateral and four submedian cephalic papillas are 
situated on certain of the accessory lobes of the bps, while 
each mam lobe has a pair of very small papillae on its inner 
surface A buccal capsule present, triangular m section and 
ivitli three tooth-hke stmctnres at its entrance The 'tad 
of the male ends m a long spike A muscular preanal sucker- 
hke organ present Caudal papiUse sessile Spicules sub- 
equal, broadly alate A large Y-shaped accessory piece 
present Vulva behmd the middle of the body The anterior 
uterine branch turns to run posteriorly parallel vuth the other 
Eggs with thin, finely stnated shells, con taming embryos 
when laid Adult worms in the alimentary canal of marme 
turtles and fishes 

Genotype — Kathlama lepiura (Rud , 1819) 

Key to Species 

Parasite of turtle leptura, p 169 

Parasite of Elasmobranch fish chtlosci/lht, p ICO 


1 Kathlania leptura (Rud , 1819) Travassos, 1918 

Synonyms — Ascaris Uptura Budolphi, 1819 , Oxysoma leptumm 
Schneider, 1866 , Kathlania kathUna Lane, 1914 , Pseudo- 
heterahis leptura TVavassos, 1917 

Host — Green turtle {Cheloma mydas) (mtestme) , recorded 
£r6m Ceylon (Lane), as well as other parts of the world 

The followmg description is taken fi’om Lane’s (1914, h) 
account The male measures about 13 mm in length and 
0 6 mm m maximum thickness, the female about 15 mm and 
0 7 mm respectively The “ head ” is about 0 08-0 1 mm 
long and 0 17-0 21 mm wide at its base The transverse 
stnations of the cuticle are at mtervals of about 2 p. The 
lateral alse begm at 0 55-0 65 mm from the antenor end, 
and measure 0 01-0 025 mm m vidth Each of the llips is 
divided mto a mam lobe and four accessory lobes Of the 
three tooth-hke structures at the entrance to the buccal 
capsule, the dorsal is b'^oad and low, the two subventral more 
promment and triangular The total length of the oesophagus 
IS about 5 67 mm , the buccal capsule measurmg 1 6 mm , 
the cylmdrical portion of the oesophagus 3 75 mm , the pre^ 
bulbar sueUmg 0 12 mm and the bulb 0 2 mm The nerve- 
rmg IS situated at 0 6 mm , and the cervical papdlae at 4 mm , 
from the anterior end 

The tail of the male is 2 mm long The sucker measures 
0 4 mm m length and is situated at a distance of 1 mm 
from the cloacal aperture There are eleyen parrs of caudal 
papillae and one unpaired papilla, which lies m front of the 
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cloacal opening The three most posterior papilla) on each side 
form a group of which the first and second may coalesce to 
form a double papilla and are subventral The fourth and 
fifth are lateral and smaller The next thiee are preanal, 
subventral and situated close together The three antenor 
pieanal papillae are larger and more prominent One lies 
at the level of the sueker, the other two between the sucker 
and the cloaca The spicules are about 0 55 mm long and 
have a maximum mdth of about 0 06 mm Lane describes 
them as having “ their more solid portions arranged in such 
a manner as to give the impression, at first sight, of there 
being two spicules on each side, one dovetailed mto the other ” 
The accessory piece is massive and measures 0 35 mm in length 
its bifurcated poi tion occupies about half its length 

The tail of the female is 4 5 mm long, and bears a pair of 
papilla) at 0 5 mm from the anus Immediately behind the 
vulva the cuticle of the ventral surface is raised mto a series 
of transverse ridges, of which theie are from seven to fifteen 
These ndges form, according to Lane, “ a ladder-like patch 
0 1 mm Avide and from 0 07 to 0 18 mm long ” The vagma is 
1-1 75 mm long, and may be somewhat dilated just before 
giving off the two utermo branches The anterior of these 
turns posteriorly after a course of about 1 mm The eggs 
measure 0 09x 0 045 mm 

2 Kathlania chiloscyllii Thwaito, 1927 (Figs 79 & 80 ) 

Ifosf — A dogfish {Ghiloscylhum indicum), Ceylon Pearl 
Banks 

The male measures 8 3-10 mm in length and 0 4-0 46 mm 
in maximum thickness, the female 10-12 6 mm and 0 43- 
0 5 mm respectively The cuticular striations are very fine 
The lateral alee begin at about 0 65 mm from the anterior end, 
and end m the male just m firont of the sucker, and'm the 
female at about the level of the vulva The “ head ” is about 
0 055-0 07 mm long and 0 13-0 16 mm m width Each 
of the bps consists of a mam lobe and a vanable number of 
accessory lobes Accordmg to Thwaite, the number of accessory 
lobes between two of the mam lobes may vary between six 
and nine The teeth m the buccal cavity are roughly pentagonal 
in outlme The total length of the oesophagus is 2 15-2 92 mm 
The buccal capsule is thick-walled and tnangular m section 
Its length IS about 0 07-0 11 mm The bulb measures about 

0 23 X 0 3 mm The cervical papillae are situated at about 

1 78 mm from the anterior end 

The tad of the male measures 1 25-1 5 Tum m length The 
sucker is oval and measures 0 2 mm m length and about 
0 1 mm m depth It is situated at a distance of about 
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0 35 mm from the cloacal aperture There are eleven pairs 
of caudal papiUse, of which six are preanal and five postanal 
The spicules measure 2-2 6 mm in length and are relatively 
slender and sharply pomted 

The tail of the female is 2 77-2 95 mm long The vulva is 
situated at 4 58-5 7 mm from the posterior end “ From this 


Fig 80 



Fig 79 — Kathlama chjloscyllti Anterior end , dorsal view (After 
Thwaite ) 

Pig 80 — Kathlama chtloscylht Posterior end of male , ventral view. 

(After Thwaite ) 

pomt the vagina proceeds backwards for a short distance, 
then curves round and passes forwards where it divides mto 
two uteri at a pomt 2 13 mm from its commencement ” The 
eggs measure about 0 08 x 0 045 mm, and contam embryos 
when laid 


NEM. 


If 
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2 Genus TONAUDIA Travassos, 1919 

Head separated from body by a well-marked constnction, 
the posterior margm of the head formmg a sharp angle 
Lateral alse present ' Lips and buccal capsule as m KatJilama 
Tad of male ends m a long spike, which is directed dorsally 
A muscular preanal sucker-hke organ present Spicules 
■extremely long and slender, reachmg antenorly to the middle 
of the oesophagus when not extruded, and with narrow ala! 
A Y-shaped accessory piece present, not strongly chitinized 
Vulva shghtly behmd the middle of the body Vagma very 
long and coded Female organs in other respects as in 
Kathlama Adult worms m ahmentary canal of marine 
turtle 

Genotype — Tonavdm ionaudia (Lane, 1914) 


1 Tonaudia tonaudia (Lane, 1914) Travassos, 1919 (Fig 81 ) 
Synonym — Kathlama tonaudia Lane, 1914 

Host — Green turtle {Cheloma mydas) (mtestme) , Ceylon 
The male measures 115 mm in length and 0 6 mm in 
maximum thickness, the female 15 mm and 0 65 mm respect- 
ively The head is 0 08 mm long and 0 2 mm vade at its base 
The cuticular stnations arp 2 p. apart The lateral ala) begin 
at 0 5-0 7 mm from the antenpr end, and have a maximum 
width of 0 025 mm The oral cavity contains three teeth, 
of simdar shape, at its base The total length of the oesophagus 
IS about 4 mm, the buccal capsule measuring 011^ mm 
the prebulbar swelling 0 2 mm and the bulb 0 3-0 35 mm 
The nerve-nng is situated at 0 5 mm , and the cervical papilla) 
at 2 5 mm , from the anterior end 

The tad of the male is 1 5 mm -long and curves at first 
ventrally, then sharply dorsally The sucker measures 0 22 mm 
m length and is situated at 0 5 mm from the cloacal aperture 
There are eight pairs of caudal papillae and a large, median 
preanal papilla The sixth and seventh papillae from the pos- 
terior end on each side may coalesce to form a double papdla 
The spicules are extremely' long and slender, measumg 
12 mm m length and 0 03 mm in indth They are provided 
■with alae except for a distance of 0 11 mm from the tip The 
accessory piece is thin and dehcate and measures 0 25 mm m 
length . . 

The tad of the female is 2 5 mm long, and bears a pair oi 
papdlae at 0 6 mm from the anus The vulva is situated at 
a,bout 1 mm behind the middle of the body Its anterior lip 
38 somewhat promment The vagma is long and coded, 
measunng 8 mm m length The eggs measure 0 1 X 0 045 mm 
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Fig 81 — Tonaiidia lonaudia Malo , lateral \ low 
(After Lane ) 

3 Genus SPIRONOURA Leidy, 1856 

Synonyms — Spiriira Diesing, 18G1, nec Blanchard, 1849 , Fal- 
causira hnno, 1915, i'/orcncioi« '15 avassos, 1919 

Head frequently wider than neck, occasionally not disbinc b 
Lateral fields Avide Lateral alee absent Lips entire oi 
bilobed, each bearing two outei and two inner papdlaa The 
pulp of eacli outer papdla sends a branch to the corresponding 
inner papilla Oral cavity supported by a contmuous cuti- 
cular ring A muscular pharynx present, with narrow lumen 
Tail in both sexes tapermg and pointed Male iiith ten 
or moie pairs of caudal papillae (of which thiee pairs are 
preanal) and an unpaired preanal papilla Preanal caudal 

m2 
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muscles of male sometimes aggregated mto one or several 
fan-shaped sucker-like organs Spicules equal, relatively 
shoit, sickle-shaped, usually broadly alate An accessoiy 
piece usually present, sometimes imperfectl}'^ chitinized or 
absent Vulva towards the posterior third of the body 
Eggs usually large, thick-shelled, oval, laid at various stages 
of development, aecordmg to species Adult worms m the 
intestine of reptiles, batrachians and freshwater fishes 
Genot 3 qpe — Sptronoura gracile Leidy, 1856 


Key to Species 


Preanal sucker-hke organ present 
Preanal sucker-like organ absent 

1 Parasite of fish 

Parasite of freshwater tortoise 

2 Spicules of male more than 0 5 mm long 
Spicules of male not more than 0 a mm long 

3 Spicules about 1 mm long , oesophagus con- 

siderably more than 2 mm long 
Spicules about 0 8 mm long , oesophagus 
about 2 mm- long 

4 Caudal papillaj of male 16 to 18 pairs 
Caudal papilla) of male ten pairs 

5 Parasite of freshwater tortoises 
Parasite of frog 


1 . 

2 

barbt.p 165 
onama,g 173 

3 

4 

Jeptoccphala,'p 167 

teslud%nis,p 164 
’ftewarh p 171 

5 

Jdlcata,p 168 
bremsptcida(a,p 170 


1 Spironoura testudinis (Baylis and Daubney, 1922) Yorke 
and Maplestone, 1926 (Fig 82 ) 

Synonjun — Falcauslm testudims Baylis and Daubney, 1922 

Host — Tesfndo elongata , Assam (Tura, foot of Garo Bolls) 

The male measures 10 2—10 4 mm m length and 0 6 mm 
in maximum thickness, the female 9 2-11 5 mm and 0 6- 
0 75 mm. respectively The diameter of the head is 0 15- 
0 16 mm This is followed by a shghtly narrower neck 
The buccal catnty measures about 0 05 mm m length and 

0 03 mm m diameter The total length of the cesophagus is 

1 7-2 1 mm , the pharynx measurmg 0 13-0 14 mm , the 
prebulbar swelhng and the bulb together 0 A-0 45 mm The 
diameter of the latter is 0 26-0 27 mm The nerve-ring is 
situated at 0 44-0 45 mm , the promment cervical papilla? 
at 1 03-] 1 mm , and the excretory pore at 1 22-1 26 mm , 
from the anterioi end 

The tail of the male measures 0 81 mm in length There 
IS no pieanal sucker-hke organ There are eleven pairs of 
caudal papiUse and a median preanal papilla The spicules 
measiue 0 8 mm in length and 0 07 mm m greatest %vidth 
The chitinized portion of the accessory piece is 0 15-0 17 mm 
long 
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The tail of the female is about 1 mm. long, and bears a pair 
of papillas at its middle The vulva is situated at 3 9-4 7 mm 
from the posterior end The vagma is long, runnmg forward 



Fig 82 — Spironoura testudmts Postenor end of male , lateral view 
a p , accessory piece (After Baylis and Daubney.) 

for a distance of 2 3 mm before givmg off the uterme branches. 
The eggs measure 0 125-0 137 X 0 075-0 087 mm 


2 Spironoura barhi (Baylis and Daubney, 1922) Yorke and 
Maplestone, 1926 (Figs 83 & 84 ) 

Synonym — Falcaustra barbi Baylis and Daubney, 1922 

Host — ^Mahseer ’(Barbus tor) , Torsa River, Falakata, 
Eastern Bengal 

The male measures 15 2-16 5 mm m length and 0 65- 
0 7 mm m maximum thickness, the female 15 5-19 6 mm 
and 0 65-1 mm respectively The cuticular stnations, if 
present, are excessively fine The head, is almost globular 
and has a diameter of 0 2-0 22 mm It is followed by a 
difatmct neck The total length of the oesophagus is 2 5- 
2 8 mm The buccal cavity measures about 0 07 mm m 
length, the pharynx 0 1 mm , and the prebulbar sweUmg 
and bulb together 0 5-0 59 mm The bulb has a diameter of 
0 34-0 37 mm The prebulbar swelhng is oval and sharply 



Fig 83 Spironoura haibi Posterior end of nialo, lateral view 

muscles , s , suckcr-liko orcan (After Bajbs 
and Daubney ) 

Fig 84 Sptronotira barbi Posterior end of male , lateral ^ low 
o p , accessory piece (After Baylis and Daubnoy ) 
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constncted off both from the preceding portion of the oeso- 
phagus and from the bulb The nerve-ring is situated at 

0 4-^) 5 mm , the small, but promment, cervical papillae at 

1 2-1 4 mm , and the excretory pore at 1 55-1 9 mm , from 
the anterior end 

The tail of the male is about 0 G mm long There is a smgle 
fan-shaped sucker-hke organ, situated in front of a long senes 
of oblique caudal muscles The caudal papdloe are very small 
and inconspicuous Tliere are ten pairs and an unpaired 
preanal papilla The spicules measure 1 13 mm in length 
and 0 1 mm m dorso -ventral width at the widest part, ivhich 
IS near the root The accessory piece is well chitmized and 
measures 0 2 mm m length 

The tail of the female is 0 65-0 8 mm long, and cames a 
pair of inconspicuous papiUie at 0 35 mm from the tip The 
vulva IS situated at 6 25-7 3 mm from the posterior end 
The vagma is short (about 1 mm ) and nearly straight The 
eggs are roundish-oval and measure about 0 075x0 05 mm 

3 Spironoura leptocephala (Bayhs and Daubney, 1922) 
(Fig 85 ) 

Synonyms — Falcuustra leptocephala Bayhs and Daubney, 1922 , 
Spironoura leploccphaluin Yorke and Maplestone, 1926 

Host — ^Mahseer {Barbus tor) , Torsa River, Falakata, 
Eastern Bengal 

This species is easily distinguished from 6or6i, which occurs 
m the same host, by its veiy narrow head and the absence 
of a “ neck ” The male measures up to 19 mm m length 
and 1 3 mm in thickness, the female up to 27 mm and 1 4- 

1 8 mm respectively The cuticular stnations are about 

2 p. apart The diameter of the head is 0 1-0 12 mm The 
oesophagus measures up to 3 5 mm m total length, the buccal 
cavity measuring about 0 05-0 06 mm , the pharynx 0 14- 
0 17 mm , and the prebulbar swellmg and bulb together 0 6- 
0 67 mm These are not separated bj'^ a sharp constriction 
The diameter of thd bulb is 0 45-0 47 mm The nerve- 
ring IS situated at 0 45-0 5 mm , the cervical jjapdlae, which are 
promment and almost bristle-hke, at 1 3-1 4 mm , and thf 
excretory pore at 2-2 15 mm , from the anterior end 

The tail of the male measures 0 7-0 85 mm in length 
There is no preanal sucker-hke organ There are ten pairs 
of caudal papillae and a median preanal papilla These are 
arranged as m ^ barbt The spicules are about 1 mm long 
and 0 09 mm wide There appears to be no chitmized accessory 
piece 

The tail of the female is 1 1-1 3 mm long, and bears a pair 
of very mconspicuous papillae at 0 6 mm from the tip The 
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vulva IS Situated at about 11 mm from the postenor end 
The vagina is narrow and runs forward from the vulva 
The uterme branches are wide, nearly filling the body-cavity 



Fig 85 — Spironoura leptocephala Posterior end of male , lateral view 
(After Baylis and Daubney ) 

The eggs are numerous and subglobular, measurmg 0 076X 
0 05 mm Their contents appear to be unsegmented at the 
time of la 3 Tng 


4 Spironoura falcata (v Lmstow, 1906) (Fig 86 ) 

Synonyms — Oxysoma falcatum v Lmstow, 1906, Falcaustra 
falcata Lane, 1916 , Spironoura falcatum Yorke and Maplestone, 
1926, "t Oxysoma \achugee Stewart, 1914, Falcaustra lachugx 
Baybs and Daubney, ] 922 , Spironoura Lachugx Yorke ana 
Maplestone, 1926 

Hosts — Oeocmyda \Nicorid\ irijuga (mtestme) , Colombo, 
Ceylon (v Lmstow) , locahty not given (Lane) KacTivga 
Tcacliuga [K lineata] (mtestme) , Lucknow (Stewart) 

V Lmstow gave a somewhat incomplete and m some respects 
inaccurate description of this species Lane (1916, b) gave a 
fuller accoimt of specimens from the same host, which m all 
inobabihty belonged to the same species The follovnng 
description is taken mainly from the latter author 
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The male measures 11 6-14 mm m length and 0 55-0 6 mm 
m maxunum thickness, the female 14 1-17 mm and 0 56- 
0 7 mm respectively The cuticular stnations are fine 
(2 /i apart) There are no lateral alse The head is shghtly 
■wider than the neck The total length of the oesophagus is 
about 1 95 mm , the buccal ca’vity measurmg about 0 08 mm , 
the pharynx 0 05 mm , the prebulbar swelling 0 16 mm and 
the bulb 0 26 mm The latter has a diameter of 0 3 mm 
The cylmdrical portion of the oesophagus measures 0 125 mm 
m width The nerve-rmg is situated at 0 3 mm , the cervical 
papdlse at 1 mm , and the excretory pore at 1 3 mm , firom the 
anterior end 

The tail of the male is about 0 8 mm long There is no 
preanal sucker-like organ There are ten pairs of caudal 
papillae and a median preanal papilla The spicules measure 



Fig 80 — Spironoxtra falcata Anterior end of male , lateral view 

(After Lane ) 

0 35-0 45 mm m length and 0 07 mm m maximum -vvidth 
There is an accessory piece, which is granular m appearance 
and measures 0 1 mm m length 

The tail of the female is 1 6 mm long, and bears pair of 
papdlse at 0 6-0 7 mm from the tip The vidva is situated 
at about 10 mm from the anterior end of the body The 
vagma runs forward from it for a distance of 0 8-0 9 mm , 
where it gives off the two directly opposed uterme branches 
The eggs have a fairly thick shell measurmg 0 14x0 09 mm 
Theur contents are separated from the shell by a space at 
one pole 

Stewart (1914, a) described, under the name of Oxysoma 
kacMigs;, a smgle female specimen from Kachuga hneata, 
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winch seems almost certainly to have been a small and 
immature example of S falcaia The total length of the worm 
was 13 68 mm The length of the tail is given m the table 
of measurements as 59 mm , but it is clear from the text, 
as Lane (1915, b) has pointed out, that tlus should have been 
1 59 mm Most of the other measurements are in \ery close 
agreement wuth those given above for S falcata 

5 Spiionoura brevispiculata Bayhs 1935 (Fig 87 ) 

Host — Rana h&xadaciyla , Colombo, Ceylon 

This form differs only in very small pomts from S falcaia, 
and the examination of further material may possibly show 
that the differences are not specific 



Fjg 87 — Spiroiioiira brcvisptctdata Postonor end of malo , lateral 
view a , accessory piece , s , right spiculo (After Baylis ; 

The male measures 116-13 5 mm m length, the female 
13 5-14 7 mm In both sexes the maximum thickness vanes 
between 0 5 and 0 7 rani The cuticular stnations are ox- 
tremelv' fine The head is slightly wider than the neck, and 
has a diameter of 0 13-0 1 3 mm in the male and 0 14-0 16 mm 
in the female The lengtii of the oesophagus, measured from 
tlic anterior extremity and including the posterior bulb, is 
about 1 7-1 9 rnin The combined length of the bulb aim 
prebulbai swelling is 0 36-0 13 mm , and the width of the 
bulb €>21-0 29 mm The combined length of the bucc.u 
and pharvTiv is 0 15-0 18 mm The nor\e-nng is 
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Situated at 0 35-0 38 mm , the cervical papillie at about 
0 8-1 mm , and the excretory pore at about 0 95-1 25 mm , 
from the anterior extremity 

The tail, m both sexes, is conical and rapidly tapermg m 
ite anterior two-tlurds or thiec-quaiteis Distally it tapers 
more graduallj^ forming a stout terminal spike about 0 13- 
0 15 mm long In the male the tail measures 0 43-0 5 mm 
m length There appear to be normally’' ten pairs of papillae 
and a flattened median precloacal papilla Their usual 
arrangement is shoivii m fig 87, biit some variation occurs 
m the position of some of the postanal papillae The spicules 
measure 0 29-0 35 mm m length The accessory piece 
is apparently about 0 09-0 1 mm long There is no sucker- 
hke organ 

The tail of the female measures 0 5-0 6 mm m length, 
and bears a pair of lateral papillae a httle m front of the middle 
The vulva is situated at about 5 5-6 mm fiom the posterior 
end of the body, and the relatively short vagina runs anteriorly 
from it, at the same time crossing the body-cavity to the 
dorsal side The eggs measure 0 12-0 146 x 0 068-0 08 mm 
Their contents are unsegmented in ntero 


6 Spironoura stewarti (Baylis and Daubney,Nl922) Yorke and 
Maplestone, 1926 (Figs 88 & 89 ) 

Synonym — Falcaustra ’itetiarti Baylis and Daubney, 1922 

Hosts — Kachnga smiihx Ferozepore, Punjab Haidella 
thurgi , Sinpur, Saran, Bihar 

The ongmal specimens from the tvo hosts mentioned 
differed somewhat m size and m certam mmor characters, 
but the differences are not considered great enough to be of 
specific importance In the material from Kachuga smithi, 
-which was taken as typical, the male measures 17-19 8 mm 
m length and 0 6-0 7 mm m maximum thickness, the female 
19-22 6 mm and 0 65-0 75 mm respectively The cuticular 
striations are exceedingly fine The head has a diameter of 
0 19-0 21 mm, and is followed by a narrower neck The 
total length of the oesophagus is 2 1-2 5 mm The buccal 
cavity IS shallow, nieasurmg onlj' 0 06 mm m length The 
pharynx is 0 09 mm long The prebulbar swelhng and the 
bulb are not distmctly sepaiated, and measure together 
0 5-0 55 mm in length The width of the bulb is 0 3-0 32 mm 
I'he nerve-rmg is situated at 0 5-0 6 mm , the small but verj'' 
promment ceivical papdlie at 1 3-1 37 mm , and the excretory 
pore at 1 6-1 85 mm , from the anterior end 

The tad of the male is 1 4-1 7 mm long, and tapers to 
a slender point Theie is no preanal sucker-hke organ There 
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are 16 to 18 pairs of caudal papiUae and the usual unpaired pre- 
anal papilla Of the postanal papillas t\^o pairs are lateral, 
the rest subventral Occasionally one or tuo of the anterior 
subventral parrs become adanal m position The members 
of the more posterior pairs sometimes become displaced 
anteriorly or posteriorly, so as to disturb the s^TOraetry of 
the paired arrangement The spicules measure 0 5 mm m 
length and 0 09 mm m maximum width The accessory 
piece IS represented by a vaguely-defined mass of imperfectly- 
chitmized tissue 

The tail of the female is tapermg and finely pointed, and 
measures 2 25-2 6 mm m length It bears a pair of papillai 
at about 1 6 mm from the tip The vulva is situated at 
7 75-10 3 mm from the posterior end The vagina is about 
15 mm long The eggs measure about 0 15x0 105 mm, 
have shells 5 thick, and contam embryos when ready for 
laymg 

The specimens from Hardella thurgi were somewhat stouter, 
havmg a maximum thickness of 0 8-0 9 mm in the male and 
0 8-1 05 mm m the female The head was also larger, 
havmg a diameter of 0 28-0 35 mm The tail, m both sexes, 
TV as a little longer, and many of the other measurements 
were shghtly greater 

7 Spironoura onama Karve, 1927 

Host — Tesludo emys (rectum) , Burma 

The male measures 8 28-8 5 mm m length and 0 606 mm 
m maximum thickness, the female 10 6-12 mm and 0 687 mm 
respectively The cuticular stnations are fine The head is 
somewhat wider than the neck, and has a diameter of 0 143- 
0 15 mm The buccal cavity is about 0 031 -0 044 mm long 
The length of the oesophagus is about 1 6 mm The phar3mx 
measures about 0 063-0 066 mm in length and 0 081-0 094 mm 
m wndth The prebulbar sw^elling is relatively small, havmg 
a diameter of 0 162-0 168 mm , and is sharplj"^ constricted off 
from the bulb The latter is spherical and has a diameter 
of 0 275-0 287 mm The nerve-rmg is situated at 0 375- 
0 387 mm , the very prominent cervical papillse at 0 925 ram , 
and the excretory pore at 1 237-1 25 mm , from the anterior 
end 

The tail of the male appears, from Karve’s figure, to be 
about 0 35 mm long There is a preanal sucker-hke organ, 
situated at about 1 85 mm from the posterior e\t remit v 
There are ten pairs of caudal papillae and an unpaired preanal 
papilla The spicules measure about 0 81 mm in length 
and 0 068 mm in maximum width Their proximal ends are 
described as being surrounded by a chitmized and transversely 
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stnated “ sheath,” measuring 0 144 mm m length and lying 
between the accessory piece and the roots of the spicules 
The accessory piece, which is said to he chitinized and upll 
developed, but is not clearly indicated m the figure, measures 

0 09-0 1 mm m length 

The tail of the female is 1 112-1 343 mm long, and bears 
a pair of papillm at 0 762-0 825 mm from the tip The vulva 
IS situated at 4 06-4 67 mm from the postenor end The 
eggs measure 0 137 X 0 087 mm 

4 Genus ZANCLOPHORUS Baylis and Daubney, 1922 

Head somewhat narrower than neck, surrounded by a slight 
cuticular collar at its base Lips large, entire, flattens 
anteriorly, each carrying a pair of rather prominent papill® 
and bordered mternally by a cuticular fringe Oral cavity 
with three separate, double, liorseshoe-shaped chitmoid 
supports at its angles Pharynx with wade lumen, lined vnth 
thickened cuticle CEsophagus similar to that of Sptronoura 
A single well-developed muscular preanal sucker present 
m the male Spicules as m Sptronoura, but relatively much 
longer A large, but incompletely chitimzed, 
piece present Female organs as m Sptronoura Adult 
worms in the etomach and mtestine of land-tortoises 

Genotype — Zanclophorus annandalei Baylis and Daubney, 
1922 

Key to Species 

Preanal papillm of male six pairs annandalei, p 174 

Preanal papilla; of male five pairs Letnpi, p 177 

1 Zanclophorus annandalei Baylis and Daubney, 1922 

(Figs 90-93) 

Host — Testudo iravanconca (stomach) , Cochm State 
Forests, Western Ghats , 

The male measures 15 6-15 9 mm in length, the 
16—17 4 ram The maximum thickness is 0 86-1*1 mm The 
cuticular stnations are about 2p apart The head has a 
diameter of 0 2-0 23 mm The total length of the oesophagus 
is 2 6-2 86 mm The pharynx measures 0 14-0 15 mm m 
length and 0 09 mm m greatest diameter The bulb, together 
with the prcbulbar swelhng, measures 0 6-0 65 mm in length, 
anu has a vndth of 0 4-0 44 mm The nerve-nng is situated 
at 0 65-0 6 mm , the cervical papillco at 1 6-1 74 mni , nnd 
the excretory pore at 2 2 mm , from the antenor end 

The tail of the male is 0 45-0 5 mm long The sucker is 
situated at a disfanco of about 1 5 mm from tlie cloacal 
nperturo There are ten pairs of caudal papiilm and a mrdiau 



0 1 mm 

Fig 91 



Fig 90 — Zanclophorua annandalet Antonor end of female , dorsal 
view b , li nin g of buccal cavity , c , one of the three 
cuticular supports , p , papilla (After Ba> hs and Daubney ) 

Fig 91 — Zandopliorus annandalet Anterior end, vie\Ved en face 
c , one of the throe cuticular supports , dl , dorsal hp , 
/ , cuticular fringe of lip , p , papilla (After Bayhs and 
Daubney ) 
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precloacAl papilla Four pairs are postanal, Uvo of tliera being 
subvcnfral and t\io lateral, and siA pairs are jircanal Of 
tlieso, three pairs are close together near the cloaca, and three 
pairs, more ividelj separated, he hetMcen these and the Ruckcr 
The spicules measure 2 2-2 3 mm m length and 0 058 mm 
in maMinum Midth The large accessory piece, -which is 
only partially chitmi/ed, is deejilv i left m front 



Fig 02 —Zktnclophonis annandalet Foitonor end of mnlo, 

Mc« ap, ntecssory picco, , sucker (After iioj 
and Daubney ) * 

The tail of the female is 0 7-0 75 mm long The vulva 
18 situated at 5-5 5 mm from the posterior end The vagma 
runs forward for about 2 mm before giving off the two directly 
opposed uterme branches The ecES measure about 0 1-6X 
0 076 mm 
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Fig 93 — Zandophorus annandalei Postonor end of male , ventral 
view a p , accessory piece (After Baylis and Daubney ) 

2 Zandophorus kempi Baylis and Daubney, 1922 (Fig 94 ) 

Host — Testudo dongata (intestine) , Baradighi, Jalpaiguri, 
Bengal , and near Tura, foot of Garo Hills, Assam. 

The male measures 10 9-12 8 mm in length and 1-1 1 mm 
m maximum thickness, the female 13 4—15 8 mm and 1 2- 
1 4 mm respectively The cuticular striations are exceedingly 
fine The diameter of the head is 0 22-0 24 mm The total 
length of the oesophagus is 2 3-2 5 mm The phar^uix 
measures 0 13 mm m length and 0 09-0 1 mm m greatest 
diameter The bulb, together ivith the prebulbar swelling, 
measures 0 45-0 6 mm m length Its -width is 0 4-0 48 mm 
The nerve-ring is situated at 0 52-0 58 mm , the cervical 
papillai at 1-5-1 6 mm , and the excretory pore at 1 7-1 95 mm , 
from the anterior end 

The tail of the male is 0 45-0 55 mm long The sucker, 
W'luch 13 deep and strongly musculai, is situated at a distance 

NEAT ' N 
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of about 1 1 mm from the cloacal aperture There are nine 
pairs of caudal papillse and the usual median precloacal 
papilla The arrangement of the papilla? is the same as m 
Z annandalei, except that one of the three pairs immediately 
in front of the cloaca is absent The spicules measure 2 9 mm 
in length and 0 1 mm m width The accessory piece is similar 
to that of Z annandalex 

The tail of the female is bluntly conical and measures 
0 55-0 8 mm in length The caudal papillse are situated at 



0 27 mm from the tip The vulva is situated at 4-4 8 min 
from the postenor end of the body The vagina is naiiow 
and about 2 mm long, and runs forward from the vulva 
The eggs aie oblong-oval and measure 0 125-0 137 x 0 075- 
0 085 mm Their contents are unsegmented m vlcro 

Tlie follo\\ing form is placed liere because it appears possible 
Diat it maj belong to tlie genus Zanclophorus, or it least be 
closely related to it Parona’s description is not very intelli- 
gible, and IS m places self contradictory, while the decimal 
point m many of Ins mcasuiements is probably misplaced 
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3 Heterakis feae Parona, 1889 

Host — Teskido sp (intestine) , Jado village, Mt Carm, 
distnct of the Asiuii Cheba, Burma 

According to Parona’s description, the male measures 2{) mm 
m length, the female 28 mm The maximum thickness is 
1 5 mm Body whitish, elongate, attenuated at each end, 
especially posteriorly Dorsal hp larger, ventral lijis with 
papillse Buccal aperture ivith raised folds, 0 021 mm wide 
QTsophagus 3 mm long, expandmg mto a large, distmct bulb 
■with two swelhngs, of which the upper is the smaUei and 
has .1 transverse diameter of 0 03 mm 0 3 mm ], the lower 
of 0 044 mm [? 0 4 mm ] There are two clutmous plates m 
the centre of the upper sweUmg 

Tail of male tapering, curved ventrally so as to form a 
complete circle, -without terimnal spike Aperture of sheath 
of spicules cloaca] 0 049 mm 0 49 mm J from caudal end 
Spicules “ very long ” (2 mm ), equal, curved Papillaj 
small and numerous, 14 to 16 pairs preanal [12 pairs shown in 
figure], three pairs postanal [none sho^vn in figure], and one 
pair, larger, lateral to cloacal aperture Sucker oval, “ with 
large chitinous ring,” about 1 5 mm from tip of tail 

Tail of female t^ipciing and conical, Avithout tenninal spike. 
“Anal aperture at three quarters from tip of tail ” Vulva 
at posterior third of body, “ about 5 mm from postenor end ” 
Vagina 0 011 mm [*0 11 mm] ^v^de, directed antenorly 
Ovarian tubes extend anteriorly as far as the oesophageal bulb, 
and posteriorly nearly to the anus Eggs oval, colourless, 
0 0120 mm [ 51 c] long by 0 07 mm wide The shell is of 
remarkable thickness, with elevations and -with pigment In 
some eggs the embiyo is well developed 


5 Genus CRUZIA Travassos, 1917 
Synonym — Oxysoma Schneider, 18G6 (part) 

Lips well developed, subtriangular Lateral fields broad 
Phar^'nx three-sided, with narrow^ lumen, strongly cliitinized 
and cont.ainmg three longitudinal series of teeth, which in the 
genotype are forwardly directed In the genotype there are 
also at the base of the pharynx three large, blunt, tooth-like 
sliucluies Gilsophagus with a laigc, spherical postenor bulb 
and a small prcbulb<ir swelling Intestine •with an anterior 
c.ccum Ventnil surface of pre<in.il region in male rugose 
Caudal muscles well de\ elo|)c<l, but not aggregated into 
a su(ker-hkc organ Caud.il papill.u se'^sile Spicules sub- 
equal, alate A large, subtnangiil.ir accessory piece present 
Tail of female tajxjiing ^’’ulva slightly m front of the middle 
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of the bod}’-, not prominent Eggs relatively large, AVitb thick 
rugose shell, contaming embryos when laid Adult vonns 
111 the large mtestine of opossums, pigs and (’) hoards 
Genotype — Cruzia teniaculala (Rudolphi, 1819) 

1 Cruzia onentalis Maplestone, 1930 (Figs 95 & 96 ) 

Host — ^Dom Tg (caicum and large intestme) , Calcutta 

The worms measure 13-17 9 mm in length The dorsal 
bp lias very prominent lateral angles The ventro-Iateral 

Fig 95 Fig 96 




Fig 95 — Cntzm onentalis Anterioi end, ventral view (After 
Maplestone ) 

Fig 96 — Cruzia onentalis Posterior end of male , lateral view 

(After Maplestone ) 

i 

bps are marked off from the bodj'- by a deep groove The 
pharynx is 0 2-i-O 32 mm long, and is described as containmg 
from 19 to 23 rows of teeth This apparently means that each 
of the longitudinal rows contains 19 to 23 teeth, the rows, m 
Maplestone’s sense, being transverse All the teeth are of 
about the same size The length of the oesophagus is given 
as 2 34-2 95 inm It is not clear -Hhether this includes the 
pharynx and bulb The latter measures 0 28-0 38 mm m 
diameter The mtestmal caecum is 1 09-1 96 mm long 
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The tail of the male appears, from Maplestone’s figure, to 
be about 0 25 mm long There are ten pairs of caudal papillce, 
of which four are defuutely postanal, three form an adanal 
group and three are more anterior The spicules measure 
0 86-1 03 mm in length, and the accessory piece 0 18-0 22 mm 
The tiiil of the female is 0 69-0 71 mm long The eggs 
measure 0 12x0 056-0 06 mm 


6 Genus CISSOPHYLLUS Railliet and Henry, 1912 

Mouth dorso-ventrally elongate, wuth complex bps Dorsal 
lip trident-shaped, ventro-lateral bps armed mth groups of 
lancet-hke teeth (Esophagus ■mth a slightly differentiated 
anterior portion (? phar3nix) and a posterior bulb Male ivith 
a fusiform preanal sucker-like organ Caudal papillae small, 
sessile Spicules subequal An accessory piece present 
Vulva m posterior third of body Uterine branches parallel, 
runnmg an teriorlj^ Eggs segmenting when laid Adult worms 

in the mtestme of land and freshwater tortoises 
Genotype — C^ssophylhis laverani Railhet and Henry, 1912. 


1 Cissophyllos laverani Railhet and Henry, 1912. (Fig 97 ) 

Host — Teshido emys (mtestme) , locahty not given by 
Railhet and Henry, but this tortoise occurs m Assam and 
Burma 

The male measures 25-31 mm m length and 1 5-1 6 mm 
m maximum thickness, the female 24-31 mm and 1 6-1 8 mm. 
respectively The cuticular stnations on the greater part 
of the body are very fine (I 5 p apart), but m the head region 
the mtervals between them mcrease to 6 5 p The musculature 
is said to be polymyanan The two lateral and four submedian 
cephahc papdlm all have double termmations The oesophagus 
measures 3 6-3 8 mm m total length, and is composed of 
three portions of almost equal length The first tw^o portions 
are distmguished, according to RaiUiet and Henry (1912 6), by 
them degree of chitmization, the second beng somewhat darker 
m colour than the first The third portion, which is shghtly 
thicker, ends m a globular bulb contammg finely-folded 
chitmoid plates 

The tail of the male is 0 65-0 7 mm long The sucker-like 
organ, W'hich is not very highly developed, is situated at a 
distance of 2 3-2 5 mm from the cloacal aperture There are 
eleven paus of caudal papillae, of which six are preanal and 
five postanal The spicules are approximately equal and 
measure 1675-2 05 mm m length and 0 095-^11 mm m 
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1 Probstmayria simiSB Maplestone, 1931. (Figs 98 & 99 ) 

Host — Hoolock gibbon {Hylobates hoolocL) (in mucus from 
upper part of small mtcstine) , Zoological Gardens, Calcutta 
The male measures 1 5-1 6 mm in length and 0 076 mm m 
thickness, the female 1 6-1 8 mm and 0 12-0 13 mm re- 
spectively The bps are about 0 01-0 012 mm long The 
pharynx measures 0 06-0 065 mm in length and 0 015 mm. 
m diameter, and is finely stnated The oesophagus consists 
of two parts, the anterior cylmdncal and measuring about 
0 17 mm m length and 0 015 mm m diameter, the posterioi 

Fig 98 Fig 99 




Fig 98 — ■Proh'ilmayna simitv Anterior end (After Maplestone ) 

Fig 99 — Probstmayna sinn c Posterior end of male, lateral Mew 

(After Maplestone ) 

fiask-shaped, 011 mm long and terniinatmg m a spherical 
bulb 0 06 mm m diameter ‘The bulb is furnished vith 
a powerful valvular apparatus Under the oil immersion 
the cusps of this valve are seen to be ccreered Aiith fine con- 
centnc ridges ” The nerve-rmg is situated at 0 148 mm 
from tlie anterior end The excretory pore opens ]ust in front 
of the oesophageal bulb, and leads into a lelativcty large 
globular vesicle 

The tail of the male is about 0 36 mm long, <ind beai'> 
four pairs of postanal papillse ‘ The spicules aie uncfjual 
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and dissimilar One is short, straight, and relatively thick, 
it IS 0 04 mm m length, the other is more delicate and curved 
like a sabre blade, it is 0 OS mm m length There is no 
giiberiiaculum ” 

The tail of the female is 0 45-0 5 mm long The vulva 
has promineiit lips and is situated ]ust in front of the middle 
of the body The uterine branches are opposed The eiii- 
br^ os attain a length of 0 93 mm and a thickness of 0 041 mm 
before birth “ The embr3'os contain a uell-develoj>ed 
oesophagus of the adult type, and thev apparently reach 
maturity uithout any change in morpholog}', because all 
stages from embryos just escaped from the uterus and inth 
no trace of "emtalia up to fuliv mature specimeiib were 
encountered and the only difference in the various stages vas 
in their ‘Jize ” 


4. Family OXYURID^ Cobbold, 1864 

Small or medium-sized parasitic forms JIusculature niero 
mvarian Mouth with simple, usually inconspicuous Ups 
No buccal capsule CEsophagus usually vith a pharyniv 
and alu ay s u itli a distinct posterior bulb, containing a three- 
fold valvular apparatus Reproductive organs of a relatively 
simple type 0\aries short producing relatively feu and 
large eggs Excretory pore at about the level of the oeso- 
phageal bulb or even behmd it Caudal end of mature 
female aluays elongate and tapermg Male almost always 
without a preanal sucker The worms are oviparous The 
life-history’ is direct, w ithout an mtermediate host 


Subfamily OXYURIN/E Hall, 1916. 

Mouth with three or six bps Male with a single spicule, 
which may’ he vestigial or, rarely, without a spicule An 
accessory piece usually absent The caudal papilla? of the 
male are niamly m the Mcmity of the cloaca 

Key io Genera 

Porasates of reptiles . . Tnrr.AXDnos, p 192 

Parasites of inainmnls . 1 

1 Male with two or three large sentral bosses , 

parasites of rodents . . S^niAriA. p 198 

Male w Ithout \ ontml bosses 2 

2 Parasites of the horse tnbo Oxvtjris, p 185 

Parasites of Primates . EsTETOBrus p 188 



OXYUBIS 


185 


1. Genus OXYURIS Rudolplii, 1803 
Synonym — Lepturis Schlotthaubor, 1860 

Lips not apparent Cuticle of head not inflated Mouth 
hexagonal One pair of lateral and two pairs of large sub- 
median cephalic papdlse present (Esophagus relatively short, 
hourglass-shaped, with a short phar^nix, contaming numerous 
cuticular bristles m both sexes and three prominent teeth in 
the female The narrow middle portion of the oesophagus 
passes gradually into the pyiiform posterior bulb Tail of 
male truncate, vith alai expansions in front of and behind 
the cloaca, each supported by a pair of pedunculate papillai 
Two or three pairs of smaller caudal papill® also piesent 
A smgle spicule present No accessory piece Tail of female 
very long Vulva towards the anterior end of the body 
but post oesophageal The common trunk of the uterus 
extremely long, extendmg almost to the posterior end, and 
there dividing mto tvo short branches 'ttliich run paiallel 
to each other m the anterior direction Eggs elongate, 
vith thick shells, flattened on one side and provided with 
an operculum at one pole Their contents are unsegmented 
w'hen laid Adult worms in the large mtestine of Equidoe 

Genotype — Oxytms eqin (Schrank, 1788) 

1 Oxyuris equi (Schrank, 1788) E Blanchard, 1840 
(Figs 100-102) 

Synonyms — Tricliocephaba ^ Schrank 1788, TncJivns cqui 

Bruguiere, 1701 , MasUgodeb cqm Zecler, 1803 , Oxpitnb ciiriula 
Rudolphi, 1803 , Oxyrtns mashgodes Nitzsch, m Giobel 1857 , 
Lepturis curvida Schlotthauber, 1860 , Oxguns viashqoidci 
Gough, 1908 , 1 Oxguns fenmcauda -v Lmstow, 1901 

Hosts — ^Tliis is a cosmopohtan parasite of the colon and 
caecum of horses, donkeys, mules and zebras In India and 
Burma it has been recorded fairly^ frequently, e g by 
Montgomery (190(3), Gaiger (1910 and 1915), and Bajlis and 
Daubney (1923, b) 

The male measures 9-12 mm (exceptional!}^ as much as 
16 0 mm ) m length and about 0 78 mm m thickness, the 
female about 40-150 mm and 1 5-2 mm lespectively The 
variation in the length of the female is mamly due to the tail 
which mav vary from about half the total length to several 
times the length of the rest of the body The lips are relatively 
large A pair of Ioav lateral and two pairs of stout submedian 
cephalic papillai are present 

In the male the buccal cavity, Avhich is three-sided, measures 
0 068 mm m length The oesophagus is about 1 5-1 7 ram. 
long Its anterior portion measures 0 29 mm m thickness. 



186 


OXYUBID^. 


the cylmdncal middle portion 0 16 mm. and tiie bulb 
0 36 mm The slender, sharply -pomted and needle-like 
spicule IS 0 12-0 165 mm long 
In the female the oesophagus measures about 2 7 mm m 
total length Its anterior portion measures 0 5 mm m thick- 
ness, the middle portion 0 24 mm and the bulb 0 55 mm 



Fig 100 — Oxyuria equx Outlines of three femalos (natural sue). 

to show variation in length of tail (From Bayhs, after 
Railliet ) 

The nerve-rmg is situated at about 0 4-0 5 mm from the 
anterior end, and the vulva at 7-10 mm from the same pomt 
The eggs measure 0 074-0 099x0 038-0 045 mm 
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Cameron (1925) gives the following summary of the life- 
history of this species — 

“ The females deposit their eggs on leavmg the large mtestme 
and reachmg the exterior The majonty stop at the edge 
of the anus, bemg retained by their tail, and the eggs are 
ejected as the result of uterine penstalsis in a sticl^ mass 

Fig 101 



fan 
Fig 102 



Fig 101 — Oxyurts egut Anterior end of female , dorsal view (From 
Baylis, after Yorke and Maplestone ) 

Fig 102 — Oxyuns equx Two vieivs of posterior end of male 
a , spicule (From Baylis, after Railliet ) 

on to the perineum and inner surface of the tail The female 
then dies and dries up This viscousjoviferous material causes 
mtense pruritus m the pen-anal region with exconation of 
the penneum and depilation of the tail, and the horse may 
become emaciated and even unmanageable as the result of 
the imtation It is contmually rubbmg its hmd quarters 
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against anything winch presents itself, and so aids in the 
distribution of tiie ova The eggs quickly develop on the 
IV arm skin, and withni 48 hours — generally less — they contain 
an embryo After 4—8 days, the eggs drop off from the skm 
and with the manure are further distributed Water does 
not appear to be essential for the development of these eggs, 
but oxygen is necessary The eggs on bemg swallowed hatch 
in the small intestine, and after moultmg [the worms] settle 
dowm m the caecum Eggs cannot develop w'lthout first reachmg 
the air, and this is an essential condition for mfection ” 

2 Oxyuris poculum v Linstow, 1904 

Host — Horse , Ceylon (“ passed by ponies on Iranativu ”) 

Of this species the type-specimens, w’hich were ongmally 
m the Colombo Museum, do not appear now to be available. 
Although it may be reasonably suspected that the species 
wmuld prove, on re-exammation, to be identical with 0 equi, 
there are certain points in v Lmstow’s description w'hich it is 
not easy to reconcile with the common form, and his account 
is therefore quoted here 

“ This species is nearly related to Oxyuris curvula, Rud 
[i e 0 having the same form as the latter , the mouth 

IS hexagonal w itli tw o laige lateral papillie m coiitradistmction 
to the SIX papillaj of 0 curvula , the oesophagus in the male 
occupies of the total length, termmatmg in a bulbus , 
the ducts of the three oesophageal glands he quite anteriorly 
in the lumen of the oesophagus, and are cup-shaped with 
denticulate margin, whereas in O curvula they arc tubular 

‘ Tlie male is 14 2 mm long by 0 99 mm in diameter , 
the ciirus is 0 44 mm long, finely acuminate , the tail carries 
four papillaj, of which two he at the posterior angles of the 
quadrangular portion of the body and two are placed ventrally 
The SIX median papillie of 0 curvula are absent, in the present 
species 

“ The female has a long filamentous hind body, and attains 
a length ot G5 mm and a breadth of 2 57 mm , the eggs have 
a double shell the outer shell is perforated at one pole, 
the orifice being closed by a plug , the eggs measure 0 081 mm 
bj^ 0 017 mm , those of 0 curvula being 0 099 mm by 
0 042 mm ” 

2 Genus ENTEROBIUS Leach, in Baird, 1853 

Synonjins — Oa^wi ins Stiles, in Stiles nncl Hnssnll, 1905 , FiifnTcUo 

Senrnt, 1016 , Trypanoxtjnrts Vovors, 1923 

Cuticle of anterior end inflated Lips faiily distinct Mouth 
triradiatc Narrow l<iteral alre present QSsophagus club- 
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shaped, with distinct posterior bulb, separated from the rest 
by a narrow neck Caudal end of male truncate, wuth al® 
supported m front by a pair of pedunculate preanal papillai, 
and behind by a pair at the extremity of the tail Two or 
three pairs of sessile postanal papillaj also present A single, 
relatively long spicule No accessory piece Vulva in the 
anterior half of the body Common trunk of the uterus 
relativelj’’ short Uterme branches parallel Adult Avorms in 
the intestine of Primates 

Genotype — Enterobius vermicularis (Linn , 1758) 


1 Enterobius vermicularis (Linnjeus, 1758) Leach, in Baird, 
1853 (Figs 103 & 104 ) 

Synonyms — Ascaris termicidarit, Lmnajus, 1758 , Fusarta vermi- 
ciilarts Zeder, 1803 , Oxytiri’i termtcularts Bremser, 1819 , 
Oxyunas vcrmtcnlarts [Stiles, m Stiles and Hassall, 1905], Ward, 
1907 , Oxyurts (Oxyunas) vcnmcularis Stiles, 1907 , Ftisarella 
vermicularis Seurat, 1916 , ’ Ascaris polltcans Linn , fide Baird, 
1853 

Hosts — ^This species is a common parasite of man (especially 
of children) m all parts of the globe It has not been definitely 
estabhshed that it occurs m any other animal, though there 
are records of its alleged occurrence in dogs A number of 
other species of Enterobixis are knoivn, aU of w'hich appear 
to be confined to the Primates Moreover, so exceedingly 
common and widespread a human parasite as E venmcidaris, 
were it capable of mfestmg dogs, might be expected to be very 
common m them iSuch records must, therefore, be regarded 
Avith great suspicion The worms inhabit the small mtestme, 
csecum, appendix and colon 

E vcnmcularis is doubtless as abundant in India as m most 
other parts of the w’^orld, though few data as to its frequency are 
available Sw'eet (1929) mentions that out of 11,972 persons 
in the State of Mysore, whose stools were examined for the 
eggs of parasitic worms, only 2 6 per cent were found to be 
infested ivith this species, a percentage much low'er than for 
hookworms, Ascarts or Trichuris But, as this author remarks, 
the diagnosis of E vermictilaris by means of the microscopical 
exammation of fajcal specimens “ is largely a matter of the 
chance occurrence of ova, and incidence figures are probably 
misleadmg ” 

The male measures 2-5 mm m length and 0 1-0*2 mm m 
maximum thickness, the female 8-13 mm and 0 3-0 6 mm 
respectively The narrow* lateral alse begin near the head 
and extend almost to the posterior end The lips are retractile 
The dorsal lip is larger than the ventro-lateral lips and carries 
two large papillm, while each ventro-lateral hp has a large 
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lateral and a small subventral papiUa The cephahc cuticular 
sweUmg has a length of about 0 1-0 15 mm and a wdth of 
0 1-0 11 nun m the male, and a length of about 0 2 mm 
and a width of about 0 17 mm m the female The total length 
of the oesophagus is 0 54-0 6 mm m the male and 0 9-0 93 mm 
m the female The diameter of the bulb is 0 09-0 11 mm 
m the male and about 0 16-0 17 mm m the female The 
nerve-rmg is situated just behmd the cephahc swelhng, and 
the excretory pore at about the level of the oesophageal bulb, 
or just behmd it 

The postenor end of the male is curved ventrally There 
are five pairs of caudal papillse A large antenor pair and 


Fig 103 



Fig 103 — Enterohiiw le? imcularts A, antonor end ventral 
B, posterior end of male, lateral view , C, egg 1 
Baylis, after Yorke and Maplestone ) , ^ j „ nnr 

Fig 104 — Enterobius vcrmicularxs Spicule of male , lateral i 
r retractor muscle (After Bavli^ ) 

a postenor pair support the aim Between these tiw 
there are three parrs of smaller subventral papilla?, ot n iic ' 
the antenor is adanal and the postenor much more slen er 
than the others The spicule is relatively stout, an a 
a slender, slightly recurved tip, somewhat suggesting a mi^ 
crochet-hook m shape Its total length is about U 1 «> 

0 13 mm , including a solid, club-shaped basal portion aiu 
a tubular distal portion, the latter bemg 0 07-0 08 mm long 
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The tail of the female is long and tapermg, and occupies 
from about one-fifth to one-third of the total length The 
vulva IS situated at about the anterior third of the body 
IVom this a short vagma runs posteriorly The common 
trunk of the uterus is vude, and gives off two opposed uterine 
branches The posterior of these runs straight back, v lule 
the anterior runs forward for only a short distance, then 
turns posteriorly In gravid females the branches of the 
uterus occupy almost the whole of the body-cavity between 
the posterior end of the oesophagus and the anus, and sometimes 
extend beyond the latter mto the tail The eggs measure 
0 05-0 06x 0 025-0 032 mm, and are sbghtly flattened on 
one side 

When laid, the eggs contam a tadpole-shaped embr\o 
Under favourable conditions of warmth and moisture, such 
as they find m the permeal region of the host, they reach the 
infective stage m a few hours The gravid female worms, 
which wander doivn to the anus and frequently escape from 
it (thereby'’ causmg mtense irritation, particularly at niglil), 
firequentlj’^ burst, or are ruptured through the efforts of the 
host to reheve the irritation by scratching The eggs are then 
scattered m great numbers, and reinfection by means of 
soiled fingers is of very frequent occurrence If swalloi 1, 
the eggs hatch m the duodenum of the host, and the worms 
reach matunty m the small mtestine in about fourteen days 

2 Enterobius anthropopitheci (Gedoelst, 1916) 

Synonym — Oxyurts anthropopitheci Gedoelst, 1916 

Host'S — ^This species was origmally recorded from the 
chimpanzee {Pan satynis) m the Belgian Congo Bayhs and 
Daubney (1922) have doubtfully referred to it some specimens 
from a black-headed lemur (probably Lemur brunneus) in the 
Zoological Gardens, Calcutta 

The male is unknovai The female measures 4-5 5 mm m 
length and 0 325-0 36 mm m maximum thickness The 
cephahc cuticular svellmg is 0 12mm vide andO 08-0 095mm 
long, and is clearly marked off behind by a groove TJie 
oesophagus occupies 1/5 75 of the total length Its anterioi 
portion increases m diameter from about 0 04 mm to a maxi- 
mum of 0 072 mm at the postenoi sv elhng The bulb has 
a diameter of 0 12 mm , and the “ neck ” separating it from 
the rest of the cesopliagus measures 0 01 mm in length and 
0 032 mm m vadth The nerve-ring is situated at the anterior 
fifth of the oesophagus and the excretory- poie at the level 
of the junction of the oesophagus and inte'?tine 

The toll IS 1 4-1 5 mm long The vulva dmdes the total 
length of the bodj" m the proportion of 1 2 35 or 1 2 85 
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The anterior branch of the uterus turns posteriorly after 
runnmg forward for a short distance, and both branches 
terminate anteriorly The eggs are asymmetrical and measure 
0 07 x 0 032 mm 


3 Genus THELANDROS Wedl, 1862 

Synonym — Parapharyngodon Chatterji, 1933 

Mouth with three bilobed bps Lateral fields each formed 
■of a smgle row of very large cells mth stellate nuclei Lateral 
alse present m male m some species, sometimes extending 
posteriorly as far as the cloaca GEsophagus %vith a very 
short pharynx and a posterior bulb Tail of male ends in 
a dorsal process Three pairs of caudal papillae usually 
present, one of which is situated on the ventral surface of the 
caudal process A smgle spicule, sharply pomted No 
accessory piece Vulva usuali3f a httle beWd the middle 
of the body Uterine branches parallel Eggs oval, not 
contaimng embryos w hen laid Adult worms m the alimentary 
canal of lizards and tortoises 

Genotj^e — Thelandros alaius Wedl, 1862 


Key to Species 

Parasite of Hemidactyius 
Parasite of Calotes 
Parasites of XJromasttx 

1 Post en or end of male retractile within a cuti- 

cular sheath 

Posterior end of male without cuticular sheath 

2 Spicule of male 0 08-0 09 mm long , 

Spicule of male 0 03-0 OG mm long 

3 Male without lateral alffl except in caudal 

region , spicule about 0 03-0 04 mm long 
Male with lateral alae throughout greater part 
of body , spicule about 0 09-0 1 mm long 


1iem%dactylus,Tp 196 
maplestoniiP 195 
1 

2 

3 

mterurts, p 192 
bayhsi, p 194 

taylori,p 194 

kasaidi, p 195 


1 Thelandros micruris Eauther, 1918 (Fig 105 ) 

Synon 3 nn — Thelandros alaius Thapar, 1925, ncc Wedl, 1862 

Kost — TJromastix hardwicLii , locality not given Tins 
lizard occurs in India, and the specimens recorded from it 
and described by Thapar (1925) as T alatiis Wedl agree rather 
wTith T micruris T alaius is a larger form occurring in 
North African species of Uromastix 

In Rauther’s description, as may be inferred from the 
scale of magnification of the figures and from other mtemai 
evidence, the measurements of total length and thickness 
should be multiplied by 10 This gives the length of the male 
as 2 7 mm and that of the female as 5 3 mm , while the maxi- 
mum thickness of the male is 0 25 mm and that of the female 
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0 5 mm (Thapar gives these measurements as 3 5, 5 75, 
0 22 and 0 25 mm respectively) The oesophagus is slender 
and occupies m the male 2/9, m the female 2/11, of the total 
length Its length, therefore, is 0 6 mm in the male and 
about 0 96 mm in the female (Thapar gives 0 62 end 
0 82 mm ) The excretory pore is shghtly promment In 
the female it is situated close behind the oesophageal bulb, 
dividmg the body m the proportion of 1 4, and m the male 
more posteriorly, dividmg the body m the proportion of 2 3 
(Accordmg to Thapar, the pore w far behmd the bulb m both 
sexes, and hes at 1 19 mm (male) or 1 mm (female) from the 
anterior end) 

The cuticle of the posterior end m the male is inflated, 
especially ventrally, so as to form a prepuce-hke fold The 
cloaca! aperture is situated on a comcal process, and overhung 
by two short, frmged processes At the level of the cloaca 



Pig 105 — Thdandros imcnins Postenor end of male , lateral view. 

(After Kauther ) 

on each side there is one smgle papilla and a more dorsally 
situated double papflla The caudal appendage also bears 
a pair of very promment papiU® Accordmg to Thapar, the 
spicule IS needle-shaped and measures 0 08-0 09 mm m length 
The tail of the female measures 1/14 of the total length 
(0 37 mm , accordmg to Thapar) The vulva is shghtly behmd 
the middle of the body and is rather promment, with an 
overhangmg anterior hp The ovaries are confined to the 
region anterior to the vulva The eggs measure 0 1 X 0 05 mm 
(Accordmg to Thapar they measure 0 14 x 0 08 mm , and are 
flattened at one pole Cbatterji (1935) gives their dimensions 
as about 0 07 X 0 047 mm ) 
msM. 


o 
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2 Thelandros baylisi Chatterji, 1935 

Host — Uromastix ImrdtoicLn , locality not given 

The male measures 2 5-3 7 mm in length and 0 175- 
0 22 mm m maximum thickness, the female 3 8-6 3 mm and 
0 3-0 66 mm respectively The cuticle is comparativcty 
coarsely striated, and forms broad annulations m the posterior 
portion of the male The oesophagus, mcluding the bulb, 
measures 0 65-0 8 mm m length in the male and I-l 62 ram 
m the female The bulb has a diameter of about 0 098 mm 
in the male The nerve-rmg, in the female, is situated at 
about 0 16-0 22 mm from the anterior end The excretory 
pore IS behind the oesophageal bulb 

As in T micnins, the posterior end of the male is thickened 
and the tail may be enclosed in a prepuce-like sheath of 
cuticle The tail is constricted at the level of The cloaca, 
and its anterior portion bears a pair of small lateral aim The 
anterior lip of the cloacal aperture is frmged, its posterior lip 
conical and dmected posteriorly Of the two pairs of preanal 
papillae the posterior is the larger The postanal pau* is 
situated at the base of the tail-spilre The spicule measures 

0 03-0 06 mm in length 

The tail of the female is 0 234-0 37 mm long The vulva is 
situated considerably behind the middle of the body, at 

1 26-2 2 mm from the posterior end Its anterior hp is 
piomment The ovanan coils are " close to the level of the 
vmh a ” The eggs measure 0 08-0 098 X 0 05-0 06 mm 


3 Thelandros taylori Chatterji, 1935 

Host — Uromastix hatdivtcLit , locality not given 

The male measures 2-2 5 ram m length and 0 15-0 22 mm 
in maximum thickness, the female 2 96-4 mm and 0 21- 
0 4 mm respectively Lateral aim are absent, except m the 
caudal region of the male The cuticular stnations arc at 
intcnalb of 7-12^ in the male and 12-15 p in the female 
The ecsophagus measures, includmg the bulb, 0 G2-0 84 mm. 
in tlie male and 1-1 5 mm in the female The nerve-ring 
18 situated at 0 098-0 13 mm from the anterior end in the male, 
and at 0 14-0 2 nim m the female The excretory pore is 
behind the oesophageal bulb , 

The tail of the male is 0 05-0 078 mm long It is svidacnly 
constricted at the level of the cloaca! aperture, ami forms 
a dor^alh -directed process with lateral aim extending for more 
than half its length Of the tvo pairs of preanal papiilm 
tlie posterior is tlic larger The postanal pair is situated at 
the ba'jo of the tail-spike The anterior lip of tlie cloioal 
ajierture is fringed, the posterior forms a lonp, poshnorlj- 
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directed, conical process The spicule measures 0 035-0 045 mm 
m length 

The tail of the,female is finel}’' pomted and 0 108-0 156 mm 
long The vulva is situated at a distance of rather less than 
0 5 mm from the anus, and has a promment anterior lip, 
The vagma is 0 08-0 12 mm long The coils of the ovaries 
are “ on each side of the oesophageal bulb ” The eggs measure 
0 08-0 095 X 0 047-0 065 mm 

4 Thelandros kasa Chatterji, 1935 

Host — Uromastix liardivickii , locahty not given 

Of this form Chatterji had only two males when drawmg 
up his description These were m poor condition, and one 
of them appeared to be immature The mature male measured 
2 32 mm in length and 0 44 mm m maximum thickness 
The females measured 3 35-7 mm and 0 33-0 98 mm 
respectively The male has a pair of lateral alse, origmatmg 
at 0 236 mm from the anterior end These are narrov’^ 
antenorly, but gradually mden to about 0 04 mm towards 
the posterior end of the body The cuticular striations are 
at mtervals of lo-30/x. in the male The cesophagus measures 
0 67 mm m length m the male, 0 8-1 15 mm m the female 
In the former the bulb measures 0 118x0 137 mm , m the 
latter 0 138-0195x0156-0 234 mm The nerve-rmg is 
situated at about 0 14 mm from the anterior end m the male, 
and at 0 09-0 14 mm m the female The excretory pore is 
behmd the oesophageal bulb 

The male appears to be without caudal alse The two 
anterior pairs of papiUie are of about equal size The postenor 
pair is situated at about the anterior third of the caudal 
appendage The anterior lip of the cloacal aperture is simple, 
vuth projections only at the angles The posterior hp is a 
posteriorlj’^-directed comcal process The spicule is 0 114 mm 
long 

The tail of the female is composed of an anterior blunt 
portion and a slender termmal spike These measure m 
length 0 058-0 158 mm and 0 078-0 11 mm respectively 
The vulva is situated a httle behmd the middle of the body, 
at 1 54^3 22 mm from the posterior end Its bps are more 
promment m yoimg than m old specimens The vagma is 
0 156-0 4 mm long 

0 Thelandros maplestoni (Chatterji, 1933) 

Synonjins — Oxytins acanthura v Linstow, 1904, nec Molm, 
1859 , Parapharyngodon maplestoni Chatterji, 1933 

Host — Calotes versicolor (mtestme and rectum) , Rangoon, 
Burma (Chatterji) , Colombo, Ceylon (v Lmstow) 
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There can be little doubt that the form briefly described 
by V Lmstow (1904) is identical with that recently and 
more fully described by Chatterji In any case there appears 
to be no justification for the erection of the genus Paraphanjn- 
godon, whose characters are the same as those of Thelmdros 
The type-specimens of v Linstow’s species should be in the 
Colombo Museum, but have apparently been lost or destroyed, 
and the Avriter has not succeeded in obtaming them for re 
examuiation 

Accordmg to Chatterji, the male measures 1 98-2 6 nun in 
length and 0 22 mm in maximum thickness, the female 
3-5 2 mm and 0 36-0 45 mm respectively (According 
to V Lmstow, the male is 2 29 mm long and 0 37 mm thick, 
the female 5 84 mm long and 0 55 mm thick) The cuticle 
IS coarsely and deeply ringed The length of the oesophagus, 
including the bulb, is 0 45-0 54 mm m the male, 0 83-1 03 mm 
111 the female The diameter of the bulb is 0 09-0 11 mm m 
the male and 0 15-0 198 mm in the female The nerve-ring 
IS situated at about 011 mm from the antenor end in the 
male, and at 0 13-0 152 mm in the female The excretory 
pore, in the female, is at about 1 35 mm from the anterior end 

The caudal end of the male is curved veiitrally, and the 
cloacal aperture is situated on a comcal prominence at the 
base of which there are two pairs of lateral papillae, while 
a third pair Of papillm is situated on the caudal process The 
spicule measures 0 076-0 09 mm m length (accordmg to 
V Lmstow , 0 065 mm ) 

The tail of the female is 0 3-0 4 mm long, and its tip is 
curved dorsally The vulva, winch has slightly prominent 
lips, IS situated approximatelv m the middle of the body, but 
its position IS rather variable The vagina runs posteriorly 
foi a distance of about 0 34 mm The ovanan tubes form 
coils m front of the oesophageal bulb The eggs measure 
0 08-0 091 X 0 042-0 05 mm 

6 Thelandros hemidactylus Patw^ardhan, 1935 

Host — Hemidacfyhis flauviridis (intestine) , Nagpur, Ceii- 
tial Provinces 

Tlie male measures 2 8-3 mm in length and 0 24-0 28 mm 
m maximum thickness, tlie female 6 1-6 4 mm and 0 7- 
0 70 mm i especti\ ely The cuticulai stria tioiis are at intervals 
of 31 -37 Lateral aim are absent The mouth is surrounded 
bv three bilobed lips, each lobe bearing a small papilla The 
length of the oesophagus, includmg the bulb, is 0 57-0 62 mm 
m the male and 1 00-1*1 mm m the female The diameter 
of the bulb is 0 1 mm in the male and 0 2 mm m the female 
TJic lumen of the oesophagus is wudened at its anterior end mto 
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a small funnel, at the entrance to which there are three small 
teeth The nerve-rmg is situated at 0 07-0 075 mm from the 
anterior end m the male, and at 0 13-0 14 mm m tlie female 
Tlie excretory pore is behind the oesophageal bulb, at 0 75 mm 
from the anterior end m the male, and 1 62 mm m the female 

The caudal end of the male is curved ventrally, but the tad 
is produced into a dorsally-dirccted piocess 0 079 mm long 
There are no caudal alee The anterior hp of the cloacal 
aperture is not fringed The posterior hp forms a prominent 
conical process There are four pairs of papdise, one pair 
large, lateral and situated at the level of the posterior cloacal 
hp, and three pairs subventrally situated, one m front of the 
cloacal aperture, one behind its posterior hp and one on the 
caudal process at about its antenor third The spicule is 
stout and measures 0 051-0 056 mm m length 

The tad of the female is stated to be only 0 079 mm long, 
but appears from the figure given to be over 0 5 mm long 
It IS slightly curved dorsally and ends m a sharp spike The 
vulva has prominent hps and is situated at about the middle 
of the body (at 3-3 2 mm from the anterior end) The 
ovarian tubes form a mass of cods round the oesophagus m 
front of the bulb The eggs are flattened on one side and 
measure 0 081-0 094x 0 041 mm 

7 Oxyuris ” megaloon v Lmstow, 1906 

Host — HemidactyUis l^chenauUi (mtestme) , Mamadu, 
Ceylon 

Of this species v Lmstow gives only a very brief descnption 
Through the kmdness of the Director of the Colombo Museum, 
the writer has been enabled to examine the type-specimens 
These consist of three females, m rather poor condition 
They agree very closely with the female of Thelandros hemi- 
ductylm Patwardhan, and it appears not improbable that the 
species may be identical, but m the absence of males of 
V Lmstow’s species this question must be left open 

The length of v Lmstow’s specimens is roughly 5-7 mm , 
and the maximum thickness (specimens somewhat flattened) 
about 0 9-1 1 mm The head is very small, having a diameter 
of a little over 0 05 mm It apparently consists of three 
bdobed lips, each lobe bearing a papilla The head is oidy 
about one-third as wide as the immediately succeedmg portion 
of the neck, mto which it is partially retracted The trans- 
verse striations of the cuticle are coarse and very conspicuous, 
the mtervals between them measurmg up to 40/1 

The oesophagus is about 1 3 mm long, mcludmg the poste 
bulb, which measures about 0 2 mm m length and 0 2 
in ividth The anterior portion of the oesophagus 
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n gradually from about 0'055 mm 

^ 1 ? posterior end It is 

jomed to the bulb by a somewhat narrower neck The 
intestine is exfremely ^Mde (about twee the ividth of the 
msphageal bulb) at the point of junction with the cesophagus, 
mdmme^i ^ suelJing it becomes rapidly reduced 

The tail is conical, and does not show a sudden narrowmg 
e im the anus, though it tapers more rapidfr m its anterior 
Wian m its posterior half Its length is about 0 45-0 65 mm 
ihe cuticle of the tail is much thickened The terminal 
portion curves shglitly dorsally, and the tip is bluntly pointed 
llie vulva IS situated somewhat m front of the middle of the 
Doay Ihe vagina runs posteriorly from it Owng to the 
con 1 ion of the specimens and the great numbers of eggs in 
le uterus, it has not been possible to make out the precise 
arrangement of the gemtal tubes The uterine coils extend 
anteriorly as far as the junction of the cesophagus and intestine, 
and p^teriorlj'- beyond the anus into the basal portion of the 
ovanan tubes extend antenorlj’’ to about tlie middle 
+ 1 , ^ mass of coils round it in front of 

me bulb Tlie eggs measure about 0 088 X 0 045 mm Their 
outline, as seen m optical section, is almost straight on one 
side and very convex on the other The shell shows fine 
vertical striations 


4 Genua SYPHACIA Seurat, 1916 

Lips distmct Buccal capsule absent QEsophagus wth 
a 8 ort pharynx, a prebulbar sivelhng and a distmct posterior 
, male there are on the ventral surface of the 
Doay , m ^nt of the cloaca! aperture, two or three large median 
bosses Tail of male narrows rather suddenly behmd the 
moacal aperture and is contmued as a tapenng filament 
wo pams of sessile preanal or adanai papillae present, and 
a pair of promment postanal papillae at the base of the caudal 
ament A smgle relatively long spicule and an accessory 
piece present Tail of female tapermg and pomted Vulva 
m the anterior region of the body but postoesophageal Com- 
trunk of uterus relatively long Uterine branches 
parallel, not^extendmg posteriorly as far as the anus Adult 
WOTms parasitic m the large mtestme of rodents 
Genotype —Syphacta ohvelata (Rudolphi, 1802) 

1 Syphacia sciuri Mmza and Singh, 1934 

(Scimus palmarum ) , locality not 
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The male measures 1 3 mm m length and 0 08 mm m 
thickness, the female 2 46-3 24 mm and 0 19-0 23 mm 
respectively Small lateral cervical alse are present In the 
male there is also a pair of lateral alse extending from behmd 
the oesophageal bulb nearly to the level of the cloacal aperture 
The oesophagus (presumably m the female) measures, mcludmg 
the bulb, 0 M mm m length 

The male has two ventral bosses, and is also described as 
havmg a dorsal boss behmd the postenor of these The 
spicule IS 0 07 mm long “ The gubemaculum is directed 
transversely ” 

The vulva is situated at a distance of 0 61 mm from the 
antenor end The eggs measure 0 11 x 0 04 mm 


2 Syphacia spp 

The wnter has exammed specimens belongmg to this genus 
from the house-mouse {Mus muscvlus [Jf dvbim^ from 
Colombo, Ceylon, and from the black rat {Rattus rattus) from 
Lyallpur, Punjab These appear to represent diferent 
species Those from the former host may be S ohvelata 
(Rudolphi, 1802), but m view of the confusion at present 
existmg between this species and S siroma (v Imstow, 
1884) it seems wise not to attempt a specific detenmnation 

S stroma had long been regarded by most authorities as 
identical ivith S ohvelata, but Morgan (1932) has pomted out 
certam differences between the males, and given a new 
description of S stroma Unfortunately he gives no descrip- 
tion of the female of S ohvelata, and the descnptions given by 
Dujardm (1845), v Lmstow (1884), Hall (1916), Seurat (1916) 
and Vogel (1925), all purportmg to deal with S ohvelata, are 
probably based, at least m part, on specimens of S stroma 
No Indian records of either species have been foimd m the 
hterature 

The specimens from Mus muscvlus have the foUowmg 
prmeipal measurements — ^Length, male, about 1 3 mm ; 
female, 2 7 *-4 4 mm Maximum thiclmess (under shght 
pressure), male, 0 13 mm , female, 0 14r-0 26 mm Cuticular 
stnations at mtervals of 6-8 Length of oesophagus (m- 
cludmg the bulb), male, 0 22-0 24 mm , female, 0 29-0 35 mm. 
Width of bulb, male, 0 055-0 06 mm , female, 0 085-0 1 mm 
Nerve-rmg about 0 08 mm from antenor end m male, 0 12 mm. 
m female Excretory pore 0 28 mm from antenor end m 
male, 0 4^ 47 mm m female Tail of male about 0 09 mm 
long, spicule about 0 09 mm and accessory piece about 


* Females of the smallest size given had already been fertiUzed, but 
M ere without eggs 
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0 032 mm Tail of female 0 33-0 46 mm long Vulva 
0 58-0 71 mm from anterior end Eggs 012-013x0036- 
0 04 mm 

In the males the tail resembles that of S obvelaia rather than 
that of S stroma, as descnbed and figured by Morgan The 
typical three ventral cuticular “ bosses ” are present, the 
posterior bemg situated at about 0 25 mm from the cloacal 
aperture 

The specimens from Rattus rattus consisted of three females 
only, of Avhich the folloivmg are the prmcipal measurements — 
Length 2 3-2 8 mm , maximum thickness 0 18-0 21 mm , 
length of oesophagus (mcludmg the bulb) 0 25-0 28 mm , 
■width of bulb 0 06^ 08 mm , nerve-rmg about 0 08 mm and 
vulva 0 6-0 68 mm from anterior end , length of tad about 
0 4-0 5 mm , eggs about 0 07 X 0 03 mm 

The eggs of this form are much shorter and more oval than 
those of “ S obvelata ” or S stroma, and it seems probable 
that it IS specifically distmct 


Subfamily COSMOCERCINiE RaiJhet, 1916 

Lips apparent or obscure Male with two equal or subequal 
spicules and usually an accessory piece 

Of the two genera of this subfamily to be considered here, 
Oxysomatium is parasitic m amphibians and reptiles, 
SypJiaciella m birds 


1 Genus OXYSOMATIUM Railhet and Henry, 1916 

S 3 Tionyms — Oxysoma Schneider, 1866 (part) , Aptectana of Yorke 
and Maplestone, 1926 (ncc E^ilhet and Henry, 1916) (part) , 
? Oxysomotdes 'Walton, 1927 

Lips small, sometimes not apparent (Esophagus ■with 
a short pharynx and a postenor bulb Caudal end of male 
tapermg and pomted, with fairly numerous sessile preanal 
and postanal papillae Spicules equal, relatively long A small, 
canoe-shaped accessory piece present Vulva at about the 
middle of the body or somewhat behmd it Eggs contam 
embryos when laid (some species nviparous) Adult worms 
m the alimentary canal of amphibians and reptiles 

Genotype — Oxysomatium brevicaudatum (Zeder, 1800) 
{—O longespicvlum Railhet and Henry, 1916) 
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1 Oxj'somatmm macintoshii (Stewart, 1^11} Kfr'ie 1927 

(Fip 100 ) 

n!*o’* FC7 

//yv'v - — ^Xia^ *'pfCS' <1 i'^ ibuml'Jnt in tb ix\tiini of fn>^' 
arn toidi- — Bufo Lucknow ('^tcwirfi , B‘ fo 
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and B rmuntamcm) m the southern Sahara region and Niger 
valley 

This form has been fully redescnbed by Karve (1927), 
whose account of it is followed here The male measures 
2-2 47 mm m length and about 0 26 mm m maximum 
thickness, the female 3-6 mm and about 0 1-0 34 mm 
respectively The head is retractile Lateral ate extend 
throughout the greater pait of the body The total length 
of the oesophagus, including the bulb, is about 0 34-0 35 mm 
m the male and 0 43-0 56 mm in the female The pharynx 
IS 0 016-0 019 mm long m the male and about 0 024 mm 
in the female At its entrance there are three tootli-hke 
structures The oesophageal bulb is subglobular and has 
a diameter of about 0 059-0 075 mm m the male and 0 0G2- 
0 11 mm m the female The nerve-rmg is situated at 0 24- 
0 38 mm , and the excretory pore at 0 28-0 5 mm , from the 
anterior extremity The excretory pore is a conspicuous 
aperture ivith a diameter of 0 024r-0 04 mm , and is surrounded 
by a croivn of rod-hke structures about 0 01 mm long 

The tail of the male measures 0 26-0 3 mm m length 
There are 18 pairs of postanal papilte, of winch eight are sub 
dorsal and ten subventral The preanal papilte number mne 
pairs, of which three, with the two most anterior pairs of 
postanal papilte, form a subventral group surrounding the 
, cloacal aperture, ivhile six form a sublateral rou on each side 
of the body The spicules measure about 0 24 mm m length 
The accessory piece is 0 0224-0 032 mm long 

The tail of the female is 0 35-0 41 mm long, narrows 
rapidly behmd the anus and ends m a tapermg jBlament 
It bears two pairs of papillie The vulva is situated at about 
the middle of the bod)*^ The vagma runs anteriorly from it 
for a short distance, then turns posteriorly and, at a point 
about 0 5 mm behind the vulva, gives off the two opposed 
uterme branches The eggs, accordmg to Karve, “ are large 
and irregular, and measure 0 3-0 337 X 0 187-^ 225 mm 
The worm is viviparous and deposits on an average two 
larvae every fifteen minutes m normal salt solution ” 

2 Genus SYPHACIELLA Monmg, 1923 

Mouth ^vlth three distmet bilobed bps Cuticle of head 
inflated Cervical ate present CEsophagus vath a shght 
prebulbar swellmg and a large posterior bulb Male mth wide 
caudal ate, beyond which the tail extends as a termmal spike 
About four pairs of small, sessile caudal papilte present, 
all of which are near the cloacal aperture Spicules subequal 
An accessory piece present Vulva anteiior, postoesophageal, 
surrounded by a prominent cuticular swelling Common 
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trunk of uterus extends posteriorly almost to the level of the 
anus Uterme branches parallel Eggs with a thick, striated 
shell, operculate at one pole Adult worms m the alimentary 
canal of birds 

Genotype — SypJiaciella capensis Mormig, 1923 

1 Syphaciella indica Maplestone, 1931 (Fig 107 ) 

Host — Sand-grouse {Pterocles exustus) (mtestme) , Zoo- 
logical Gardens, Calcutta 

The male measures 3 4 mm m length and about 0 29 mm 
m maximum thickness, the female 5 5-6 6 mm and 0 38- 
0 4 mm respectively The cephahc inflation measures, m 



Fig 107 — Syphaciella tndica Postenor end of male , ventral view 
' (After Maplestone ) 

the female, 0 168-0 184 mm m length Lateral alse are 
present throughout the body, ext-endmg, m the male, beyond 
the tip of the tail The dorsal hp bears on its mner surface 
two finely-pomted structures which project anteriorly 
Externally the dorsal hp bears two papiUse, each of the ventro- 
lateral bps one papilla The oesophagus is slender, and 
measures in total length 0 49-0 51 mm m the male and about 
0 67 mm m the female The bulb is relatively verj'^ large 
The male has four pairs of verj*^ small caudal papillae The 
spicules measure 0 084 mm m length, the accessory piece 
0 037 mm “ The spicules are delicate and straight, their 
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proximal ends are rounded, from which they taper to end in 
fine points. The gubernaculura is more heavily chitinized, 
and m lateral view it is seen to be a shghtly curved structure, 
which tapers from base to tip m a similar manner to tlio 
spicules ” 

The tail of the female is about 1 mm long and ends in a long, 
fine point The vulva is situated at about 1 4 mm from tlie 

anterior end “The eggs are oval and thick- shelled, appearmg 

slightly thicker on one side than on the other The shell 
IS very finely striated and at one pole, where there is an 
operculum, it is shghtly flattened ” The size of the eggs is 
not given, but from the figure they appear to be shghtly more 
than 0 1 mm long and nearly 0 06 mm ivide 
This species differs only m very small details from S cap^sis 
Monnig, 1923, which is recorded from closely-related bir s 
m South Africa 

OxYUEIDiE OF UlfCjERTAIN POSITION 
(“ Oxyuns ” sens lat ) 

Under this headmg must be mentioned certam 
which have not yet been adequately described, and who. 
systematic position cannot at present be decided 

1 “ Oxyuris ” sciuri Hall, 1916 

Synonym — “ Oxyuns sp ? ” Porona, 1889 

Host — Scvwrus atridorsahs , Kokarit, Tenasserim Paroiia 
states that the worms were found m the nostrils and mou , 
but expresses the opinion that they must m reality have come 
from the stomach or, more probably, the mtestine 

The male is unknown, and Parona’s very brief description o 
the female is insufficient to enable the species to be assigne 
to a modern genus , 

The female, accordmg to Parona, is 17 mm long an 
0 049 0 49] mm in thickness The body is much attenua 

posteriorly The head is without lateral dilatations tne 
mouth has papilla; and distmct mternal folds The cesophagea 
bulb IS described as having two swellings, the anterior situ- 
ated at 0 75 mm from the “ buccal atrium ” and having a 
transverse diameter of 0 07 mm , and the posterior measuiing 
0 021 [2 0 21]' mm in diameter HaU (1916) interprets tlie 
anterior swelling as the posterior end of the oesophagus proper 
(tea prebulbar swelling) and the posterior swelling as tlie 
real bulb In thLS he is probably correct The anus is sai 
to be “ terminal,” but Parona also states that the tail termi- 
nates, behind the anus, in a spike 0 04 mm 1 ong The vulva 
IS situated at 6 mm from the anterior end The ovary is 
very long, and the oviduct narrow and closely coded 
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Oxyuris ” longicaudata Meyer, 1896 

Host — A Myriopod {Julm sp ) , Ceylon 

According to Parona (1898) tins species is synonymous ivith 
118 oivn “ Oxyun-s ” sumairensts (1896), from Plaiyrhacus 
'nodighanii m Sumatra A comparison of the descriptions 
"given by Meyer and Parona does not seem ]bo support this 
view, although there are certam resemblances which suggest 
a possible generic relationship between the tivo species In 
both cases the male is unknoivn 

> The feipale, m Meyer’s species, measures 6 5-6 mm m 
length and 0 5 mm m thickness The cuticle is transversely 
folded “ The almost funnel-shaped buccal cavity leads to 
a small chitinous rmg, and on the inner surface of the mouth 
one observes three quadrangular chitinous plates, jomed at 
their bases by the rmg ” The oesophagus occupies one- 
seventh of the total length The bulb is globular and much 
wider than the oesophagus proper The tail is 1 mm long, 
narrows suddenly behmd the anus and runs out to a sharp 
point The vulva is situated at about the middle of the body 
The vagma is short and runs forward The uterine branches 
are parallel and anterior The coils of the ovarian tubes 
extend forward nearly as far as the oesophagus, and posteriorly 
to the begmnmg of the rectum The eggs are oval, ivith 
thick shells which become thiimer at both poles, and measure 
0 0675 x 0 038 mm 

3 “ Oxyuris ” sp Parona, 1889 

Host — Oalotes sp , Jadd, Carm Mts , Burma 

Concemmg this species Parona states that the female is 
20 mm long, the head has lateral membranes , the oesophageal 
bulb IS large and measures 1/17 mm m length , the tail is 
very^ slender, with a long termmal spike , the vulva is m the 
anterior third of the body 

4 Oxyuris ” sp Shipley and Hornell, 1904 

Host — Pearl oyster {MargariHfera vulgaris) (mtestme) 
Ceylon 

This species was “ met nuth but twice, and both specimens 
were unfortunately lost They measured barely J mch m 
length ” 


Appendix to PAaiiuY Oxyubid^ 

1 “ Oxyuris ” compar Leidy, 1856 

This species, described by Leidy from the small mtestme 
of a cat m the United States of America, is of somewhat 
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doubtful Status According to Hall (1922), Leidy’s specimens 
were probably examples of Passahirus amhigutw, a parasite 
of rabbits, and had been accidentally swallowed by the cat 
Pnce (1930), however, who has examined some of I«idy’s 
ongmal female specimens, considers 0 compar a good species, 
and refers it to the genus Wellcomia Sambon, 1907 He still 
thmk it a '* pseudoparasite ” of the cat, derived 
from some wild mammal Bayhs and Daubney (1922) 
doubtfully referred to 0 compar a smgle specimen obtamed 
from a cat m Calcutta This specimen, kmdly lent to the 
writer by the Director of the Indian Museum for re-examina- 
tion, proves to be a female of some species of Heterakis 
It 18 almost impossible to distmgmsh between the females 
of many of the species of Heterakis occurrmg m Indian birds, 
and no attempt has been made to assign this specimen to 
any of them It was doubtless derived from a chicken or 
other bird ivhose viscera had been eaten by the cat 


5. Family ATRACTID^ Travassos, 1920 

Small parasitic forms m which the hps may be three or 
SIX, but are sometimes not apparent A pharynx is usually 
absent The three-hppde forms may possess eversible jaws 
or frmges of bristles The oesophagus consists of a relatively 
short, cylmdncal or club-shaped, muscular, antenor portion 
and a pyriform, granular, posterior bulb, with a long neck which 
is sometimes narrower than the anterior portion Cervical 
alse are absent The tail of the male is without alie The 
reproductive organs are of a simple type The male has two 
spicules The vulva is close to the anus The female genital 
tube IS smgle The eggs are few and very large The worms 
are viviparous 


Key to Genera 


Parasites of horse tnbe and rhinoceroses , with 
three complex lips, each ha\'ing two eversible 
“ jaws ” bearing rows of bristles 
Parasites of reptiles or fishes , with six simple 
hps 

1 CEsophagus with stout, cylindrical anterior 
portion with thick cuticular hning, and flask- 
shaped postenor bulb 

CEsophagus with short, muscular, anterior 
portion and longer, partly glandular, posterior 
portion forming a small bulb at its hmder end 


[p 209 
Cbossocephalus, 

I 


Atesctxs,p 207 

[p 210 
MONHtSXEKIDES, 
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1 Genus ATRACTIS Dujardm, 1845 

Lips apparently six, not very distinct (Esophagus consists 
of a stout, cylindrical anterior portion with a thick cuticular 
hning, and a flask-shaped bulb whose neck is narrower than 
the antenor portion Tail of male narrowed behmd the cloacal 
aperture to form a tapermg filament Eight to ten pairs of 
caudal papillse present, of which four pairs are preanal or 
adanal Spicules unequal and markedly dissimilar A tubular 
accessory piece present Tail of female conical Adult 
worms parasitic m the mtestme of lizards and tortoises 
(Genotype — Atracti^ dactyluris (Rudolphi, 1819) 

Key to Species 

Parasite of tortoises granulosa, p 207 

Parasite of iguanas opeatura, p 208 


1 Atractis granulosa (Railliet and Henry, 1912) Thapar, 1925 

Synonjun — Airactts dactyluris (Rudolphi, 1819) var gianulosa 
RaiUiet and Henry, 1912 

Host — Testudo emys (mtestme)^, locahty not stated 
(this tortoise occurs m Assam and Burma) The type host 
of A dactyluris (Rud ) is the European tortoise, Testiido grseca 
Unfortunately the older descriptions of A dactyluris are 
madequate, and there are considerable discrepancies between 
the various more recent accounts purportmg to deal wth it, 
some of which have been based on other than European 
material Bayhs and Daubney (1922) recorded young female 
specimens, assumed to be of this species, from the mtestme of 
Testudo ehngala at Baradighi, Jalpaigun, Bengal, but it 
appears questionable whether the typical form of A dactyluris 
occurs m India Thapar (1925), m describmg what he regards 
as A dactyluris from Testudo tabvXata (a South Ameiican 
tortoise), quotes as a synonym '^Atraclis granulosa Railliet 
and Henry It appears almost certam that the form described 
by Railhet and Henry is distmct from that of Thapar, and 
doubtful whether it is identical "vvith the European form 
It seems advisable, therefore, to treat it here as an mdependent 
species, under the name of A granulosa 

The foUowmg characters are taken from the description by 
Railliet and Henry 

The male measures 4 7-5 25 mm m length and 0 2-0 22 mm 
in maximum thicloiess, the female 5-5 7 mm and 0 32- 
0 35 mm respectively The cuticular striations are very 
fine There are six lips, each bearing a papilla The oeso- 
phagus occupies 1/9 to 1/7 of the total length, measuring in 
the male 0 73-0 775 mm and in the female 0 75-0 815 mm 
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Its antenor portion is the longer, occupying about 4/7 of its 
total length, and is hexagonal in section, with a thick cuticular 
lining The excretory pore is situated behind the oesophagus, 
at 1-1 18 mm. from the antenor extremity, and leads into 
a bladder with thick, striated walls 

The posterior half of the male is curved On each side of 
the mid- ventral Ime, m the postenor region of the body, there 
IS a yellowish longitudinal band, composed of closely-set 
“ chitmous punctuations ” The bands are irregularly mter- 
rupted m one or two places The tail measures 0 5-0 625 mm 
m length, and is narrowed m its postenor third to form a 
tapering £lament The lips of the cloacal aperture are some- 
what prominent There are ten pairs of caudal papill® 
(six postanal and four preanal) The first, fourth and sixth 
papiUa from the posterior end on each side are laterally placed 
The spicules are unequal, the longer bemg slender and measurmg 
0 416-0 5 mm m length, the shorter 0 106-0 118 mm long, 
stouter and strongly clutinized, shaped like a claw with 
a blunt pomt and provided ivith a small ala The accessory 
piece 18 comcal and hollow, and measures 0 126-0 13 mm m 
length and 0 028 mm m Avidth at its base It has an aperture 
8-9 fjL wide at its tip 

The tail of the female measures 0 55-0 65 mm m length 
The vulva is situated at a distance of about 0 09 mm from the 
anus The uterus sometimes contams one or two large, 
elhpsoidal eggs measurmg 0 48-0 5x 0 2-0 225 mm Embryos 
were not seen 

2 Atractis opeatura Leidy, 1891 (Fig 108 ) 

Synonyms — Atractis (Ascans) opeatura Leidy, 1891 , Atractis 
suhidata CoU Leidy, m Stiles and Hassall, 1894, Atractis 
cructala v Lmstow, 1902 

Hosts — ^This species is a parasite of the mtestme of iguanas, 
which are not natives of India, but of South America and 
other parts of the world It has been recorded by Bayhs and 
Daubney (1922) from an iguana m captivity m the Zoological 
Gardens, Calcutta 

Tne male measures 4-5 mm in length and 0 2-0 28 mm m 
maximum thicloiess, the female 5-6 22 mm and 0 29-0 35 mm 
respectively The body of the male is spirally coiled, at least 
m the postenor half That of the female is not coiled The 
cuticular stnations are at mtervals of about 1 6 ft, and are 
conspicuous only in the oesophageal region There are six 
bps, each havmg a finger-shaped pulp and an apical papilla 
The oesophagus occupies about 1/6 to 1/5 of the total length 
Its antenor portion is shghtly the longer The excretory 
pore, which is surrounded by a crown of chitmoid rods, is 
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slightly m front of the oesophageal bulb, according to RaiU^et 
and Henry, or at 0 79-0 88 mm from the anterior end 
according to v Lmstow The nerve-nng is situated at the 
jimction of the two portions of the oesophagus, and the cervical 
papiU® just m front of this pomt, at 0 48 mm from the anterior 
end 

The tail of the male measures 0 375 mm m length accordmg 
to Leidy, or 1/16 3 of the total length accordmg to v Lmstow 
There are eight pairs of caudal papiUso (four postanal, one 
adanal and three preanal) The three most posterior pairs 



Fig 108 — Atradis opeatura Postenor end of male , lateral view 
(After V Lmstow ) 

form a group, of which one is dorsally situated The spicules 
are transversely stnated The longer measures 0 42-0 M mm 
m length and 0 03 mm m thickness, the shorter 0 19-0 29 mm 
and 0 014 mm respectively The accessory piece is tubular 
and 0 1-0 176 mm long 

The tail of the female measures 0 6-0 7 mm m length 
The vulva is situated at a distance of 0 3 mm from the anus 
The uterus contains eggs with a membranous shell, measurmg 
0 18-0 19 x 0 062-0 079 mm, and also embryos, already 
hatched, measurmg 2 15-2 4 mm m length and 0 12 mm m 
thickness 

2. Glenus CROSSOCEPHALUS Bailhet, 1909. 

Synonym — PterocepTialus v Lmstow, 1899, nec Schneider, 1887 

Mouth with three distmct hps, each bearmg two chitmoid 
jaws Each jaw with a tenmnal tooth and a row of bristles 
externally The jaws are eversible, and when mverted are 

KEM „ P 
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lodged m the anterior part of the lumen of the oesophagus 
Behind the lips a cuticular collar bearing a pair of prominent, 
horn-hke lateral papillte Tail of male bluntly conical’ 
Up to ten pairs of rather small caudal papilla present Spicules 
unequal No accessory piece Tail of female narrows 
suddenly behind the anus and tapers to a fine pomt Adult 
worms m the alimentary canal of Perissodactyle mammals' 
(horse tribe and rhinoceroses) 

Genotype — Grossoc&phalm tnvipanis (v Lmstow, 1899) 

1 Crossocephalus brevicaudatus Bayhs and Daubney, 1923. 

Host — ^Indian rhmoceros {Rhinoceros umcomts [i? iTidtciia]) 
(stomach) , Nepal terai, India 
The male of this species is unknown The following 
description of the female is taken from Bayhs and Daubney 
(1923, 6) — 

“ The specimens measure from 5 3 to 6 2 mm m length 
and up to 0 4 mm in maximum thickness The head has the 
usual charactenstics of the genus It is furnished with three 
pairs of armed jaws, and a pair of very prominent ear-like 
papillae on the cuticular collar No cervical papillae have 
been seen The oesophagus is from 0 945 to 0 955 mm long 
The excretory pore is situated at 1 22 to 1 36 mm from the 
anterior end Its lips are surrounded by a prominent, 
'iTinkled, cuticular swelhng, and connected with the pore is 
an ovoid bladder measunng about 0 13 mm x 0 08 mm 
“ The tail is short and blunt, measurmg about 0 25 mm 
The vulva is situated about 0 13 mm in front of the anus 
The uterus contains from six to eight embryos, varymg m 
size according to the degree of their development, but extremely 
large m the later stages " 


3 Genus MONHYSTERIDES Bayhs and Daubney, 1922 

Mouth mth six small lips (Esophagus with a short, 
muscular, anterior portion and a longer, partly glandular, 
posterior portion, the hinder end of which forms a small bulb 
Caudal end of male tapering, ivith a few pairs of small papilla? 
(ni the genotype five pairs postanal and four pairs preannl) 
Spicules tubular Accessory piece small or absent Adult 
norms m the almientarj'^ canal of fishes and freshnatcr 
tortoises 

Genotype — Monhysterides piscicola Bayhs and Daubney, 
1022 

Key to Species 


Paiasito of fish 
PaiaMto of tortoise 


p}SCit:ola,-p 211 
fachui}a,p 21 ? 
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1 Monhysterides piscicola Baylxs and Daubney, 1922. 
(Figs 109 & 110) 

Host — Mahseer {Barhm tor) , Torsa River, Falakata, 
Eastern Bengal 

The male measures 3 5-4 mm m length, the female 3 7- 
4 4 mm The maximum thickness is 0 15-0 2 mm The body 
IS slender and tapermg towards each extremity, the middle 



Fig 109 — Monhysiendes ptsctcola Anterior end of female , lateral 
view e , excretory pore , cesb , oesophageal bulb (After 
Baylis and Daubney ) 

region bemg relatively stout The cuticular striations are 
exceedmgly fine The diameter of the head is 0 03-0 04 mm 
The oesophagus consists of a short anterior portion which is 
transparent and purely muscular, and a longer postenor 
portion which is granular m appearance, but also muscular, 

p2 
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and IS swollen behind The anterior portion is about 0 2 mm 
long, and is divided near its posterior end mto two parts of 
slightly difierent histological appearance The posterior por- 
tion, which may be regarded as a very elongate bulb, measures 
about 0 32 mm in length and 0 065-0 09 mm m maximum 
thickness The nerve-nng surrounds the neck of the bulb 
near its origin, at a distance of about 0 22 mm from the antenor 
end of the body The excretory pore is situated at about 
0 4 mm from the anterior end 
The tail of the male is 0 34 mm long and tapers to a very 
fine pomt Of the five pairs of postanal papillae, two are lateral 



Fig 110 — Ulonhystendcs ^ptscicola Posterior end of male , lateral 
view JI-, left spicule, r, right spicule (After Bayhs 
and Daubne^ ) 

and three subventral The four pairs of preanal papillae are 
placed very close together ]ust m front of the cloacal aperture, 
and these and the most antenor pair of postanal papillae are 
subventral and prominent The left spicule measures 0 21 mm 
in length and has a bluntly rounded tip The right spicule 
is more pomted and measures only 0 08 mm There is no 
accessory piece 

The tail of the female is finely tapermg and measures 
0 55-0 65 mm m length The vulva is situated at about 
O 45 mm from the anus, and the uterus and ovary are smgle 
The latter is situated antenorly, and is reflexed at about 
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1 2 mm from the anterior end The worm is viviparous, 
the embryos being at first enclosed in large, oval, membranous 
shells, measuring 0 275 X 0 125 mm , but subsequently hatching 
in utero The volummous uterus may contam at one time 
some 15 to 20 eggs, containmg embryos m vanous stages of 
development, and about four or five free embryos The 
latter are about 1 mm long, or roughly a quarter of the length 
of the parent 

2 Monhysterides kachugae (Stewart, 1914). 

Synonym — Atrachs kachiujss Stewart, 1914 

Host — Kachuga Lachuga [K lineata\ (mtestme) , Lucknow 

The male measures 2 24 mm m length and 0 044 mm m 
maximum thickness, the female 2 17-3 06 mm and 0 04- 
0 077 mm respectively “ The head bears a circle of six bps — 
two lateral with simple peg-like pulpa and four submedian 
which possess a pulpa of a curious cross-hke figure spnngmg 
from a thick pedestal ” Lateral alse extend from the level 
of the posterior end of the oesophagus to behmd the anus 
The oesophagus is 0 349-0 459 mm long Its antenor portion 
IS muscular and measures 0 15-0 17 mm m length, mcludmg 
a short “ pharynx,” 0 005 mm long Its posterior portion, 
or bulb, is granular and measures 0 199-0 255 mm m length 

The tail of the male is 0 374 mm long There are three 
pairs of caudal papill® (two pairs preanal, one postanal) 
The left spicule measures 0 187 mm m length and 0 005 mm. 
m thickness, and is tubular and tapermg, with a slightly 
expanded root The right spicule is 0 0925 mm long 
and 0 0042 mm thick, and is “ nail-shaped with a distmct 
closed head ” 

The tail of the female measures 0 493-0 731 mm m length 
The vulva is situated at a distance of 0 102 mm from the anus, 
and has shghtly promment lips In mature specimens the 
uterus contams from six to eight embryos, which are never 
coiled or enclosed m a shell 
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6. Family RHABDITIDiE Micoletzky, 1922. 

Small forms, free-livmg or parasitic, or with both firee-hving 
and parasitic phases, with a three-sided, pnsmatio or tubular 
buccal cavity, usually without teeth (Esophagus usually 
with a posterior bulb containing valves, and frequently also with 
a prebidbar swelhng CJuticle without bristles, or with very 
few Reproductive organa simple Ovipafous or viviparous, 
not infrequently parthenogenetie or hermaphrodite 


Subfamily RHABDITIN.^1 Micoletzky, 1922. 

Buccal cavity elongate, typically a three-sided tube without 
tooth-like structures Lateral organs and caudal gland 
generally absent Excretory system typically in the form 
of lateral canals Testis usually smgle 

Of this subfamily the two genera to be considered here have 
a parasitic phase — Rhahdiaa m the lungs of amphibians and 
reptiles, Strongyloides m the intestme of vertebrates 


1 Genus RHABDIAS Stiles and Hassall, 1905 

Synon3an8 — Angiosloma Dujardm, 1845 (part ) , AngiosUma and 
Angiosfomum auctt (part) , Lcptodera Schneider, 1866 (part), 
nec Dujardin, 1845 , Bhabdonema Leuckart, 1879 (part) 

Free-livmg generation — ^Microscopic forms Sexes separate 
Body fairly stout A short buccal capsule present (Esophagus 
mth a fusiform prebulbar swelhng and a pyriform postenor 
bulb Tad of male comcal, with a short tenmnal spike and 
narrow lateral alse A few pairs of caudal papdlaa present 
(typically four pairs preanal and three pairs postanal), all 
laterally placed Spicules equal, short and stout Ap- 
parently no accessory piece Tad of female comcal Vulva 
somewhat behmd the middle of the body Uterine branches 
opposed Eggs very few and large Embryos hatch withm 
the uterus and are retamed untd the death of the female 
Parasitic generation — ^Much larger than the free-hvmg 
generation, and consisting of “ female ” forms only, which 
are probably protandrous hermaphrodites Body rather 
slender A short, cup-shaped buccal capsule present (Eso- 
phagus cylmdncal, sometimes with a slight constriction at 
about the middle, but wuthout a posterior bulb Tad comcal 
Vulva near the middle of the body, openmg directly mto 
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the uterus, %vhicli has two opposed branches Ovanes reflexed 
Eggs segmentmg or contaming an embryo when laid Adult 
Avorms (parasitic form) in the lungs of amphibians and reptiles , 
free-hvmg stages m the faeces of these animals or m the soil 
Genotype — Rhahdias hufonis (Schrank, 1788). 


1 Rhabdias escheri Baer, 1930 

Host — coecihan (UrseotypTilus oxyurus) (body-cavity) , 
Palm Hills, South India 

Of this species the parasitic form only is knoAvn The 
specimens were immature, and measured 5-6 mm m length 
and 0 25-0 26 mm in maximum thickness The cuticle 
IS very thm, and has fine transverse stnations, visible mamly 
m the CESophageal region The buccal capsule measures 
0 0145 mm both in length and m mtemal diameter The 
oesophagus is 0 5 mm long, and mcreases m thickness firom 
0 05 mm anteriorly to 0 07 mm posteriorly The nerve-rmg is 
situated at about its anterior third The rectum is 0 08 mm 
long, and three large rectal glands open mto it The tail is 
bluntly conical and measures 0 12 mm m length The vulva 
IS said to be situated at about 0 15 mm from the anterior end 
of the body, but is figured as bemg at about the nuddle* 


2 Genus STRONGYLOIDES Grassi, 1879 

Synonjins — Rhabdonevia Leuckart, 1879, efc auctt (part) , Pseudo- 
rhabdtiis Perroncito, 1880, nec Szuts, 1912 , Stercorahs Tanaka 
1910 

Free-living (“ rhabditiform ”) generation — Microscopic forms, 
comparatively stout Sexes separate Mouth surrounded 
by SIX papiUas A short, C5^1mdncal buccal capsule present 
(Esophagus club-shaped, connected by a narrow neck wath 
a pyriform posterior bulb Tail of male short and conical. 
Caudal papillse feiv, mcludmg one pair of preanal papiUee 
Spicules short, stout and equal An accessory piece present 
Tail of female somewhat longer than that of the male, and 
tapering Vulva near the middle of the body, opemng 
directly mto the uterme branches, which are opposed Ovaries 
reflexed Eggs few and large, oval, thm-sheUed, with con- 
tents segmenting at the time of laymg or, in the case of older 
females, hatchmg in utero 

Parasitic generation — ^Male, when known, “ rhabditiform ” 
and vet}’^ similar to the free-hvmg male Female “ filanform,” 
with body considerably longer than in the free-hvmg genera- 
tion, and very slender A short buccal capsule present 
(Esophagus long, slender, almost cyhndrical and wit i 
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a posterior bulb Tail short and conical or blunt Vulva 
in posterior half of body, opening directly into the uterine 
branches, which are opposed Ovanes reflexed Eggs may 
contain segmentation-stages or embryos when laid 
Adult parasitic forms m the mtestine of vertebrates Free- 
hving stages m the fleces of these anunals or m the soil 
Genotj^pe — Strongyloides sfercoiahs (Bavay, 1876) 

Key to Species 

Parasite of man stercoraht,-p 210 

Parasite of cat /cljs.p 219 

Parasite of sheep, o\, pig, monkeys, etc paptilosM, p 220 


1 Strongyloides stercoralis (Bavay, 1876) (Pig 111 ) 

Synonyms — AngmUula stercoralis Bavay, in Normand, 1876, 
Shabditis stercoralis Bavay, 1876 , Anginllttla mtcstinahs Bavaj% 
in Normand, 1877, ncc Ehrenberg, 1838 , Strongyloides mtestinahs 
Grassi, 1879 , Leptodera mtestinahs Cobbold, 1879 , Leptodera 
stercoralis Cobbold, 1879 , Leptodera {Angmllula) stercoralis 
Cobbold, 1879 , Bhabdtiis mtestinahs Orley, 1880 , Pseudo- 
rhahditis stercoralis Perroncito, 1880 , Pscudorhabdttts intesUiiahs 
Porroncito, 1881 , Jihabdoncnia strongyloides [? Leuckart, 1883] 
Braun, 1883 , Bhabditis (Anguilhda) mtestinahs Braun, 1883 , 
Rhabdonetna bomims Lutz, 1887 , P/iabdoncina mtcstmale 
Blanchard, 1888, Leptodera strongyloides Rolleston, 1888, 
ncc Schneider, 1866 , Strongyloides (Rhabdonenia) mtestinahs 
Calandruccio, 1889, Phabditts strongyloides Blandiord, 1890, 
ncc Orloy, 1880 , Rhabdonema stercoralis Manson, 1903 , Angutl 
lula strongyloides Calandruccio, 1904 , Stercoralis mtestinahs 
Tanaka, 1910 , ? Strongyloides cams Brumpt, 1922 

Hosts — ^This IS a common parasite of man, and is widely 
distributed, especially m warm countries It is of frequent 
occurrence in man m India, Ceylon and Burma Chandler 
(1928) states that there is evidence thatm Onssa its incidence is 
not less than 10 per cent of the population S stercoralis has 
been recorded m various apes and monkeys, though the deter- 
mmation of the species is open to question Fulleborn has 
also recorded it in a Chmese dog, but Brumpt regards the form 
m the dog as a distmct species, S cants The status of this 
and of various other forms or varieties, to which distmctivo 
names have been given, is still very uncertam Chandler 
has described a form from the cat which he regards as a 
variety of S stercoralis (var felts) This is here treated as 
a distinct species, and is described below under the name of 
S felts 

The adult female parasitic form measures about 2-4 mni m 
length and about 0 03 mm m maximum thickness The 
oesophagus is about 0 6 mm long and the tail 0 1 mm The 
vulva IS situated at or behind the posterior third of the body 
The eggs are oval and measure 0 05-0 058 x 0 03-0 034 mm 
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Kjeis (1932) and Faust (1933) have descnbed a parasitic 
male form m man and the dog which is very similar to the 
free-hvmg male, havmg an oesophagus of the rhabditiform and 
not of the filariform t 5 rpe, and a wide buccal cavity followed 
by a cylmdrical buccal capsule Accordmg to Kreis’ descnp- 
tion this parasitic male as it occurs m man, measures about 
0 49-0 74 mm in length, and apparently about 0 035-0 04 mm 
m maximum thickness The oesophagus (as calculated from 
the formula given by Kxeis) is about 0 1-0 11 mm long 



Pig 111 — Strongyloidcs stercorahs A, female parasitic form, B, C, 
male and female of free-livmg form s , spicule , t , testis , 
v,vul\a (From Baylis, after Looss ) 


Its anterior portion contams tliree “ spears ” about 0 018 mm 
long The posterior bulb measures 0 018 mm m length and 
0 014 mm m ividth The nerve-rmg surrounds the narrow 
portion of the oesophagus, at about the posterior third of the 
whole organ The tail is tapermg and pomted and appears 
to measure about 0 06-0 07 mm m length There is a large 
preanal papilla (or accessory organ) and tno pairs of small 
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postanal papiH® The spicules are broad and measure 
0 034-0 041 mm m length The accessory piece is 0 022- 
0 023 mm long The testis occupies more than half the length 
of the body, and is reflexed 

The proportions are shghtly different m the form found 
in dogs, the body bemg more slender and the tail shorter 
The rliabdiiiform larva (the offsprmg of the parasitic form) 
measures 0 2-0 25 mm m length and 0 016 mm m thickness 
soon after hatchmg, but often grows to two or three times this 
size before being passed out of the body of the host 
The aduU free-living form measures about 0 7 mm m length 
and 0 035-0 05 mm in thickness m the male, and about 
1-1 3 mm in length and 0 05-0 075 mm in thickness in the 
female The tail of the male is about 0 05 mm long There 
are three parrs of caudal papiUse — a subventral preanal pair 
and two postanal pairs, of which one is subventral and one 
subdorsal, near the middle of the tail The spicules are 
strongly curved and measure about 0 038 mm m length 
The tail of the female is about 0 12 mm long The eggs are 
thin-shelled and measure about 0 07 X 0 04r-0 045 mm In old 
females the eggs may hatch while still retamed m the uterus 
The filariform {infective) larva measures about 0 4-0 7 mm 
in length and 0 016^ 018 mm m thickness The oesophagus 
IS about 0 2-0 3 mm long and the tail 0 07-0 1 mm 
The life-history of this and other species of the genus is 
still imperfectly imderstood The filariform larvae have the 
power of penetratmg the skm of the host, and this appears, 
m fact, to be the usual mode of infection After entermg 
the body m this way they go through a course of migration 
very similar to that of Ascarie (see p 38) before settling 
permanently m the ahmentary canal In the course of this 
migration they undergo considerable development It had 
for many years been supposed that the parasitic phase always 
consisted of female forms only, and that these were either 
parthenogenetic or hermaphrodite The researches of Kreis 
and of Faust, however, appear to mdicate that m certam 
strams m man and the dog there may also be parasitic males 
Faust finds these particularly m the lungs of experimental 
hosts, and suggests that they there fertilize adolescent females 
which later migrate to the intestme The males seem to be 
comparatively rare in the mtestine On reachmg the intestine, 
the females burrow mto the mucous membrane or mto 
Lieberkuhn’s glands Here the eggs are laid and hatch 
The larvae enter the lumen of the mtestme and are passed 
out with the faeces as rhabditiform larvm These may develop 
mto a free-hving bisexual generation, whose progeny are of 
the infective (filariform) type, or they may themselves become 
transformed directly into filariform larvae, the free-hvmg 
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bisexual stage being thus omitted The factors controllmg 
the occurrence of these alternative modes of development 
are obscure The mgemous suggestion has been made by 
Faust that the parasitic females may lay at first fertihzed and 
later unfertilized eggs, and that the former may give rise to 
larvae which follow the mdirect mode, while the latter give 
nse to larvae which are directly transformed 

Accordmg to Stekhoven (1928), the transformation of 
rhabditiform mto filariform larvae sometimes takes place m 
the host’s mtestme, and he infers from this that reinfection 
of the same host maj’^ occur without the necessity for larvae 
to enter the body from outside Faust states that not only eggs 
and rhabditiform larvae, but also infective filariform larvae, 
may be found m the lungs, and that all these are the progeny 
of adult worms hvmg m the lung-tissues and bronchioles 
Hypermfection may therefore take place m the lungs 

2 Strongyloides fells (Chandler, 1925) 

Synon3ma — Strongyloides stercoralts var felts Chandler, 1925 

Host — ^Domestic cat (upper part of duodenum) Chandler 
records the occurrence of the parasite m about 20 per cent 
of the cats exammed by him m Calcutta 

The aduU female parasitic form measiues 2 6-2 92 mm m 
length and 0 039-0 045 mm m maximum thickness The 
head has a diameter of about 0 014 mm There are three 
fauly promment bps The cuticle is finely striated The 
oesophagus occupies about a quarter of the total length 
The tad measures 0 063-0 104 mm m length and tapers 
evenly to the tip, which is bluntly pomted The vulva is 
situated at 66 6-68 per cent of the total length from the 
anterior end The uterus contams from five to eight fully- 
developed eggs at a time Those nearest to the vulva are often 
already hatched 

The advM free-living form measures 0 895-0 985 mm in 
length and 0 04-0 045 mm m thickness m the male, 1-1 2 mm 
and 0 039-0 046 mm respectively m the female The head 
has a diameter of about 0 014 mm The oesophagus occupies 
about one-seventh of the total length The tad of the male is 
0 063-0 079 mm long, and apparently bears no postanal 
papillae A pau of mconspicuous preanal papillae is present 
The spicules measure 0 032-0 036 mm m length, and the 
accessory piece 0 021-0 0225 mm The tad of the female is 
slender and sharply pomted, and measures 0 094r-0 11 mm m 
length The vulva is very promment, and the body dmimisbes 
in ^ameter behmd it 

The filariform {infective) larva measures 0 525-^ 615 mm m 
length and 0 014r-^ 016 mm m thickness The average 
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length and thickness are 0 678 mm and 0 015 mm respectively 
The average length of the oesophagus is 44 per cent of the 
total length (about 0 243 mm ) 

Chandler states that this form differs from the typical 
/S stercoralis of man m its shghtly larger size, m the proportional 
lengths of the oesophagus and tail, and m the fact that it is 
ovoviviparous (eggs never being found m the mtestme or 
fseces of cats, but only hatched embryos) The free-living 
bisexual generation occurs much more frequently than the 
transformation of rhabditiform mto filariform larvae, and 
perhaps exclusively 

On accoimt of the differences m the caudal papillse of the 
free-livmg male, and the various discrepancies m the measure- 
ments of all stages, the \vriter feels unable to regard this form 
as a mere variety of S stercoralis 


3 Strongyloides papiUosus (Wedl, 1856) Ransom, 1911 

Synonyms — Tncliosoma papillosum Wedl, 1856, nec v Linstow, 
1878, nec Fritseh, 1886, nec Blome, 1909 , Rhabdonema longus 
Grassi, 1885, Strongyloides longus Rovelli, 1888, Rhabdonema 
longum RaiUiot, 1893, Strongyloides longus boms de Gaspari, 
1912 , 7 Rhabdonema suis Dolley, 1894 , ’ Strongyloides suts 

V Lmstoiv, 1905 , 7 Strongyloides ftHlebomt v Linstow, 1005 , 
7 Strongyloides cebus Darling, 1911 , 7 Strongyloides ovocinctus 
Ransom, 1911 , 7 Strongyloides vituli Brumpt, 1921 , 7 Strongy- 
loides simise Hung and Hopph, 1923 

Hosts — ^This species has been recorded from a variety of 
animals, including the sheep, goat, ox, pig, rabbit and rat, and 
has a wde geographical range Vanous forms recorded from 
monkeys are regarded by Chandler (1926, a) as representmg, 
at the most subspecies, and jierhaps only host-varieties, of 
S papillosm One such form is recorded by Chandler himself 
from Macacus rhesus m Calcutta and from the Hoolock 
gibbon {Hylohates hoolock) m the Zoological Gardens, Calcutta 
The followmg characterization is taken from his descnption 
of this form 

The adult female parasthc form, whose habitat is the lower 
part of the duodenum, measures 3-3 25 mm m length and 
0 045-0 05 mm m maximum thickness The head has 
a diameter of about 0 017 mm , and there are apparently 
SIX very mconspicuous bps. The cuticle is finely striated 
The oesophagus is 0 82-0 87 mm long (a httle more than 
a quarter of the total length) The tail measures 0 042- 
0 056 mm in length Its diameter is suddenly reduced just 
behmd the anus, and its tip is bluntly rounded The vulva 
IS situated at 60-63 per cent of the total length from the 
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antenor end of the body The uterus contams from six to 
eight fully-developed eggs at a tune 
The adult Jree-hving Jonn measures 0 7-0 8 mm m length 
and 0 036-0 042 mm m thickness m the male, and 0 98- 
1 26 mm and 0 053-0 075 mm (excludmg the vulvar promi- 
nence) respectively m the female The head has a diameter 
of about 0 015 mm The oesophagus, m the female, measures 
0 143-0 182 nun m length (about 1/8 to 1/7 of the total length) 
The tail of the male is 0 056-0 07 mm long, and bears a smgle, 
median postanal papiha near its middle There is also a pair 
of preanal papillaj The spicules measure 0 036-0 038 mm 
m length and the accessory piece about 0 023 mm The 
tail of the female is slender and sharpl}’^ pomted, and measures 
0 125-0 153 mm in length The vulva is very prominent, 
and varies m position from shghtlyin front of to shghtly behmd 
the middle of the body The uterus contams from 15 to 
27 fully-developed eggs at a tune 
The filariform {infedive) larva measures 0 635-0 697 mm 
(average 0 656 mm ) m length and 0 016-0 017 mm (average 
0 0166 mm ) m thickness The oesophagus averages 45 per 
cent of the total length 


7. Family MERMITHID^ Braun, 1883. 

Elongate and generally relatively slender forms (m the 
adult condition), Avith a smooth cuticle, frequently containmg 
spual fibres -which run through it m criss-cross directions 
Head usually ivith two lateral and four submedian papillas, 
and often -with additional small cucumoral papiUas A pau 
of lateral organs almost abvays present, often complex 
Alimentary canal complete only m the larvee In the early 
larval stage the mouth is provided -with a piercmg stylet, 
which IS lost after penetration mto the host In the adult 
the oesophagus becomes reduced to a simple, narrow, cuticular 
tube, and the mtestme becomes modified mto a sausage- 
shaped, sohd fat-body, ivithout an anal openmg Gemtal 
tubes usually paired m both sexes Caudal end of male -without 
alae, but usuall}’- -with three longitudmal rows of papillae. 
A pair of spicules or a smgle spicule present Vulva at about 
the middle of the body Vagma short and muscular, fre- 
quently bent S-vuse Uterme branches opposed Worms 
usually o-viparous Adults m sod or fresh water Larvae 
partly m soil or fresh water, partly parasitic m the body- 
cavity of Arthropods (chiefly msects) or MoUusca, 
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1 Genus MERMIS Dujardin, 1842 

This generic name is here used in a ivide sense A number of 
genera have been proposed for forms which differ from the 
genotype of Mermis in characters which appear too slight 
to justify generic rank, and until the group as a whole is much 
better known it seems desirable to adopt a conservative attitude 
towards them For some discussion of this question see Baylis 
and Daubney, 1926, ‘A Sjmopsis of the Families and Genera 
of Nematoda,’ p 64 

The generic diagnosis may, for the present, be taken as 
being the same as that of the family 
Genotype — Mermis mgrescens Dujardm, 1842 

1 Mermis mgrescens Dujardm, 1842 

Synon3Tns — ? Mcrm-is metsanen Cobb, 1926 , ? Mermts subm- 
grescens Cobb, 1926 

Habitat — ^This species lives partlj’^ m the soil and partly 
as a parasite m the body-cavity of msects, especially grass- 
hoppers It IS common in Europe, and a specimen from 
Pashok, Darjeelmg district, Eastern Himalayas (altitude 
4000 ft ), was referred to it by Bayhs and Daubney (1923, b) 
The North American form, M submgrescens, which was 
somewhat doubtfully regarded by Cobb as a distmct species, 
IS recorded from various genera of grasshoppers 

The male measures up to 68 mm in length and 0 26-0 28 mm 
m thickness, the female 88-152 mm and 0 42-0 6 mm 
respectively The head is rounded and folloived by a slightly 
narrower neCk The diameter of the head is 0 114^ 119 mm 
m the male and 0 13-0 14 mm in the female The head 
bears four small submedian papillae, and a pair of more promi- 
nent lateral papillae, situated further forward, close to the 
mouth In the neck region there is usually a certain amount 
of yellowish-brown or reddish pigment The cuticle includes 
a double layer of crossed fibres There are six longitudinal 
“ fields ” m the subcuticular layer The lateral organs are 
large and complex, and open by narrow canals at the level 
of the submedian cephalic papillae The oesophagus, in the 
adult, 18 a narrow, thm-walled cuticular tube, occupymg 
about one-twentieth of the length of the body The nerve- 
rmg IS situated, m the male, at 0 316-0 34 mm , and in the 
female at 0 45-0 46 mm , from the anterior extremity 

The tail is -blunt m both sexes In the male it is concave 
ventrally and measures 0 31-0 36 mm m length The caudal 
papilla} are numerous, and are arranged m three single rows, 
each composed of 30 to 35 papillae and extendmg from some 



SEEBMIS. 


223 


distance m front of the cloacal aperture to the tip of the tail 
The spicules measure 0 2-0 26 mm m length and have 
a maximum mdth of about 0 025 mm Their tips are blunt 
and their roots shghtly expanded. The testes are paired and 
opposed The posterior testis is considerably shorter than 
the antenor , 

The position of the vulva is variable, bub usually m front 
of the middle of the body The eggs are very remarkable 
m this species They are of lenticular or subglobular shape, 
mth a ^ell which, when mature, is of a dark bronm colour 
and measures 0 043 mm m diameter This is enclosed m 
a colourless outer shell or capsule, 0 05 mm in diameter 
The outer shell has an equatorial “ breakmg-pomt,” while 
to each of its two opposite poles is attached a “ byssus ” 
of sticky threads The uterus, contammg large numbers of 
these dark-coloured eggs, shows through the translucent 
yellowish body-wall of the gravid female as a dark hne, and 
gives the whole worm a somewhat greemsh appearance In 
the specimen from India mentioned above, which was a female, 
the eggs were of the same form and size as m European speci- 
mens, but the inner shell did not show the usual dark bromi 
colour, bemg almost colourless This may perhaps have been 
only a matter of age 

The gravid females of M mgrescens have the habit of com 'g 
up out of the groimd after heavy downpours of ram m summer 
(more especially after thunderstorms) and chmbmg on to 
plants They are sometimes observed at a height of several 
feet from the ground When numerous, they sometimes 
give nse to stories of “ showers of worms ” The eggs are 
laid on plants, to which they adhere, usually' m bunches, 
by means of their sticky threads They are thus hable to be 
swallowed by phytophagous msects The larvse then hatch 
and enter the body-cavity of the host Although 31 mgrescens 
has been recorded from a considerable vanety of msects, the 
specific determmation of the -worm is m many cases open to 
question Hagmeier has shonm experimentally that this 
species IS capable of developmg m grasshoppers (vanous species 
of Stendbothrus and Decticus), and these are at present the 
only defimtely ascertamed hosts, though it is extremely probable 
that other insects also serve m that capacity 

Durmg the parasitic period the mtestme becomes a sohd 
fat-body, and the anus becomes obhterated The larva 
apparently feeds bj^ absorption of the body-fluid of the host 
through its cuticle, and the food thus obtamed is stored up 
m the form of globules of fat Wlien full}’’ groira, but still 
qmte immature, the larva emerges from the host (which 
almost immediately dies) and enters the soil Here it remams 
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unti] sexualJy mature, this penod of development takmg 
about two years The males remam buried, and the females 
appear above ground, as already mentioned, only for the 
purpose of oviposition 

2 Mermis sp Iyengar, 1929 

Habitat — A species (or possibly more than one species) of 
Mermis is recorded by Iyengar as a parasite of the larvae of 
various mosquitoes of the genus Anopheles m Bengal The 
mosquitoes found to be attacked were A minimus var varuna 
Iyengar (vel varuna), A pseudojamesi, A smensis,A barbi- 
rostris, A fuliginosus, A pJiilippinensis and A tessellatus 
“ The parasitization of Anopheles larv’^se is especially common 
durmg the monsoons, in the months of August and September ” 

Accordmg to Iyengar, “ the worm when it emerges from the 
larva of Anopheles is long, Avhite and opaque It ranges 
from 5 mm to 8 mm long, and is usually from 63;x. to 110 p, 
thick The anterior end is somewhat pomted and has 
a thin vestigial alimentary canal The posterior end is pomted 
and ends m a papiUa ” 

Iyengar states that he has succeeded in rearmg the larvae to 
the adult stage in “a dish Avith a Avet sand slope, and vith 
a little water at the base of the dish ” Sexual maturity Avas 
reached Avithm three AVeeks “ The male Avorms were generally 
thinner, and measured 4 4 mm long and 55 p to Gdp thick 
The females measured 11 mm long and 140 ju. to 150 /x thick 
The head end was thmnerand measured 80 ;u, m thickness By 
this time at least one moultmghad taken place and the papilla 
at the posterior end [had] disappeared , the postenor end 
of the sexually mature Avorm is rounded ” 

Iyengar beheves that the worms are probably AUAuparous 
No eggs were found in the cultures, but numerous larva; 
These measured 1-1 2 mm m length and 12-14 p m thickness 
They Avere very active, and moved rapidly near the surface 
of the water The penetration of the larvae mto the body 
of the mosqmto larva Avas observed This is effected by means 
of the buccal stjdet and by active bormg movements of the 
body, the tail of the worm bemg raeanu lule curled round one 
of the branched haus of the host “ The Aihole process from 
the time of attachment to the time of complete entry takes 
from one to tAA'o minutes, sometimes slightly longer The 
embryo grows at a remarkable rate and at the end of eight 
to ten days after the time of entry, it has groAvnfrom an onginal 
size of 1 mm by IS/x to a size of 8 mm by 75 p to JGOp 
The mature embrjm then emerges out of the Anopheles larva 
before the latter pupates ” The mosquito larva mvanably 
dies immediately after the emergence of the AVorm. 
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In nature only a smgle Mermis larva was found m each 
infested mosquito larva In experimental infections, although 
as many as twenty larvae entered a smgle mosqmto larva 
durmg one mght, their number, Iyengar states, was gradually 
reduced until after four days only one remamed The fate 
of the others is unknown 

In addition to the form or forms of Mermis parasitic m the 
larvae of Anopheles, Iyengar records others m the adults of 
Anopheles fuliginosus and A suhpictus m Bengal These 
worms are considered to be specifically distmct from the 
former They attam a larger size (8*3-17 mm m length and 
0 138-0 174 mm m thickness) m the immature condition 
They are said to emerge from the mosqmtoes only when 
the latter are close to water, and to enter the water, m which 
presumably the adult stage would be found Their further 
development, however, has not been followed The mosqmto 
dies immediately after the emergence of the worm 

3 Mermis indica v Lmstow, m Schultz, 1899 

This species was proposed for a larval specimen which was 
found to have emerged from a butterfly, Papilio helenus, 
sent from India to Germany m a paper envelope The length 
of the worm was about 16 cm The head was truncate and 
had SIX small papillae The tail had a dorsaUy- curved termmal 
appendage 


8. Family ANGUILLITLINTDi® Baylis and 
Daubney, 1926. 

Synonym — Tylenchxd^ Micoletzky, 1922 

Small, free-hvmg, semi-parasitic or parasitic forms Pharynx 
m the adult modified mto a protrusible stylet or “ spear ” 
CBsophagus simple or with a median and a postenor bulb-hke 
swelbng When two swelhngs are present, only the antenor 
of them IS a muscular bulb Caudal glands and spmneret 
usually absent 


Subfamily ANGIJIIJjULEOTIN’.® Baylis and 
Daubney, 1926 

CEsophagus usually with a median muscular bulb and 
a posterior non-muscular swelbng, the latter sometimes not 
distmctly separated from the mtestme 

NEM Q 
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Key to Genera 

Body of mature female of normal cylindrical 
shape ANauiixmjNA, p 226 

Body of mature female ovoid or subglobular Hetehodeba p 231 


1 Genus ANGUILLULINA Gervais and v Beneden, 1859 

Synonyms —[Anguina Scopoli, 1777], Tylelenchus Bastian, 
1866 , TylencJiua Bastian, 1865 , Eutylenchue Cobb, 1913 , 
Atijlenchus Cobb, 1913 , Tylenchorhynchus Cobb, 1913 , 
Dolwhodorus Cohh, 1914 lotonchium Cohh, 1920, Aphclmchulus 
Cobb, 1920 , Paramtylcnchus Micoletzky, 1922 , Paratylenchua 
Micoletzky, 1922, C'/tt<ino<yZenc7u« Micoletzky, 1922 

Cuticle striated, without bristles Lateral alse often present 
Head usually without definite bps, but typically with six 
radiating ridges and six small papillae on its antenor surface 
Cephahc bristles absent Lateral organs unknown Stylet 
consists of three rods fused throughout, "svith distmct knobs 
postenorly Caudal end of male usually with alae One 
or two accessory pieces generally present Testis smgle 
Female gemtal tubes paired, opposed , the posterior may be 
rudimentary and without ovary Caudal glands and spmneret 
-absent Worms chiefly in soil, especially on the roots of 
plants Some species occur in fresh water or decaymg sub- 
stances, or m the sea Many are plant-parasites, a few para- 
sites or semi-parasites of msects 

Genotype — Anguillidina tnhci (Stembuch, 1799) 


Key to Species 

QSsophagus without distmct median bulb 
CEsophagus u ith a distmct median bulb 

1 Spicules of male more than 0 03 mm long 
Spicules of male less than 0 03 mm long 

2 Spicules about 0 016 mm long 
Spicules about 0 02 mm long 

3 Stylet about 0 02 mm long 
Stylet about 0 01 mm long 


cecidoplaatCB, p 231 
1 

tnticij'p 226 
2 

pratensw, p 230 
3 

similis, p 228 
angusta,p 229 


1 AnguiUulina tntici (Stembuch, 1799) Gervais and v Bene- 
den, 1859 (Fig 112 ) 

Synonyms — Vibno Irtltct Stembuch, 1799 , Rhabdiits intici 
Dujardm, 1845 , AnguiUula graminearum Diesmg, 1851 (part) , 
Angutllula tntici Davame, 1867, Tyknchus tntici Bastion, 
1865 , AnguiUula, scandens Schneider, 1866 , Tyknchus scandens 
Konianm, 1867 

Habitat — ^This species hves partly m the sod and partly 
on the stems and ears of wheat and other species of Triticim, 
or occasionally of barley Its distribution is almost world- 
wide, and includes India 
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The male measures about 2-2 5 mm in length and 0 07- 
0 1 mm m maximum thickness, the female 3-5 mm and 
0 1-0 2 mm respectively The head is narrower than the. 
body, from which it is separated bj^’ a constriction On its 
anterior surface there are six radiatmg ridges and six mmute 
papiUse The stylet, in the female, is 0 01 mm long The 
oesophagus measures 0 15-0 2 mm m length It consists 
of an anterior portion ending in a muscular bulb, a narrow 



Fig 1 12 — Angmllulina tritici Anterior end, lateral view (After 
Slarcmowski ) 

■“ neck,” about as long as the anterior portion, and usually 
curved m a sigmoid manner, and a swollen posterior portion 
contaimng three large unicellular glands Of these the 
largest is posterior and has a large nucleus, -while the two 
anterior cells have small nuclei The nerve-rmg surrounds 
the “ neck ” of the oesophagus, and the excretory pore is at 
the level of the posterior swelhng 

q2 
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The tail, m both sexes, is conical and about 0 1 mm long. 
In the male there are well-developed caudal alaj, extending* 
from a pomt somewhat in front of the roots of the spicules- 
almost to the tip of the tail, and reachmg their greatest width 
at the level of the cloacal aperture The spicules measure 
0 035-0 04 mm in length, and are broad m the middle. 
The accessory piet e is 0 018 mm long The testis is doubled* 
once or twice upo self 

The vulva is situated at about the posterior tenth of the 
total length, and has prominent lips The antenor gemtal 
tube is well developed, and its ovary is usually doubly reflexed 
The posterior tube is rudimentary and reduced to a short, blind 
sac, vuthout an ovary The average dimensions of the eggs^ 
according to Goodey (1932, 6, 1933), are 0 085x0 038 mm, 
but they may attam a len^h of 0 13-0 14 mm and a indtli 
of 0 033-0 063 mm 

The life-history of this species is briefly as follous The 
second-stage larvm living in the soil climb on to the seedlings 
of the host-plant and up to thd growing point Their attacks 
on the tissues of the plant cause various malformations of 
the leaves and stem When the inflorescence is formed they 
penetrate into its tissues and eause the formation of galls 
{“ cockles ”) while it is still green Within the galls they 
develop mto adult worms, and the numerous eggs laid by the 
females hatch in this situation The larvie then moult and 
become second-stage larvse On the drymg of the ear the 
galls become hard and dark brovTi m colour The contamed 
second-stage larvae are extremely lesistant to desiccation and 
are capable of living in dried galls for nine or ten years, in 
a state of suspended animation, and of becommg active and 
invading fresh plants when revived by moisture When 
the galls fall to the ground and become moistened they decay, 
and the larvae escape from them and enter the soil, where they 
remain until an opportunity occurs of attackmg a fresh 
crop of seedlmgs 


2 Anguillulma similis (Cobb, 1893) Goodey, 1932 

Synonyms * — -Tylcnchvs svnilis Cobb, 1893 , Tylcnclins cicuiocQuda- 
Zimmermann, 1898, Tylenchus hifonms Cobh, 1909 

Habitat ‘—This species hves partly m the soil and partly 
as an external parasite on various plants, mcludmg several of 
economic importance, such as tea, coffee, bamboo and sugar- 
cane It IS widely distributed m tropical and subtropical 
regions, and has been recorded m South India 

In the foUowmg characterization some of the measurements 
are taken from descriptions given by Cobb, Godfrey and 
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-Goodey, wlule others have been calculated from Cobb’s 
“ formulae ” 

The male measures 0 654-0 73 mm m length and about 
0 02 mm m thickness, the female 0 676-0 7 mm and about 
0 027 mm respectively The head, m the male, is almost 
hemispherical and is marked off by a deep constriction In 
the female it is flattened and followed by a shallow constriction 
The stylet apparently measures about 0 017-0 021 mm m 
length The oesophagus is 0 126 mm long The three cells of 
its postenor, glandular part, winch is dorsal to the mtestme, 
he in Ime 

In both sexes the tail is bluntly comcal The caudal alae 
of the male are similar to those of A tritici There is a pair 
of lateral postanal papillse at about the anterior third of the 
tad These do not reach the edges of the alie The spicules 
measure about 0 02 mm in length Their tips are rather 
blunt, and their roots are knob-hke and marked off by a 
■constriction The accessory piece is about 0 01 mm long 

The vulva is situated shghtly behind the middle of the body 
•(at 59 per cent of the total length from the anterior end, 
according to Cobb) The female genital tubes are paired and 
short, and both ovanes are outstretched 


3 Anguillulma angusta (Butler, 1913) Goodey, 1932 

Synonym — Tylcnclnia angustus Butler, 1913 

Habitat — This species hves m the soil or water of paddy- 
fields m the Ganges Delta, Eastern Bengal and Malaya, and 
attacks nce-plants, m Avhich it produces a diseased condition 
■called “ ufra ” 

The male measures 0 6-1 1 mm m length and 0 014- 
0 019 mm m thickness, the female 0 7-1 23 mm and 0 015- 
0 022 mm respectively The head is flattened and discoidal, 
and bears on its anterior surface six radial ndges The 
cuticular stnations are about 1 5 /a apart The stylet is 
0 01 mm long The oesophagus measures 0 13-0 15 mm in 
length and has a slender “ neck ” region Its structure is 
Similar to that m A trjtici 

The tail, m both sexes, is comcal and has a small tenmnal 
spike In the male it is 0 034r-0 048 mm long The caudal 
alas are of the typical form The spicules measure 0 02 mm 
m length The basal portion of each spicule, for about one- 
third of the total length, is broad and somewhat oblong m 
shape The rest of the spicule tapers gradually to a pomted 
tip The accessory piece is 0 008 mm long 

The tail of the female measures 0 045-0 052 mm m length 
The vulva is situated at the posterior fifth of the body, and has 
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rounded, slightly prominent lip's The anterior genital tube" 
has an outstretched ovary The posterior tube, or “uterine 
sac,” IS without an o\ary, but is fairh veil developed, 
extending for nearly tuo-thirds of the distance from the vulva 
to the anus The eggs measure 0 08-0 088 x 0 016-0 02 mm 
According to Butler the worms probably multiply on tlie 
host-plant, and there may be at least three generations 
betueen June and November 


4 Anguillullna pratensis (de Man, 1881) Goffart, 1029 

Sjnonyms — Ti/lmchut pralcntta do 1881, Tylcnchxii gulo^u-i 
Kuhn, 1880 S'l/Zcac/iUs eq/p-ir Znnmormann, 18‘)8 , TijhnchxiH 
penrtrans Cobb, 1S17, Apheleticfiut xicqlcc/tiK Kcnsch, 1<)24, 
Tyhnchxx'x hrachytirwx Godfrey, 1S20 

Habitat — ^This species occurs in the soil in various parts of 
the world, including Europe, North America and the East 
Indies It attacks the roots of grasses, cereals and a large 
vanety of other plants, including beet, cabbage, coffee, sugar- 
cane, mai7c, flax, tobacco, cotton and bamboo Goodey 
(1033) records it from South India The writer is indebted 
to Dr Goodey for the information that m this instance the 
host-plant was coffee and the locality Mysore State The adult 
worms, larvm and eggs may be found together m the tissues 
of the plant-s attacked 

The synonymy given above has been taken from Goodey 
(1033), from whose descnption the following characters are 
also extracted The male measures 0 45-0 64 mm m length 
and 0 02-0 028 mm m maximum thickness, the female 0 047- 
0 07 mm and 0 021-0 032 mm respectively The body is 
comparatively stout and tapers little towards the ends. 
The cuticular striations are rather coarse The head is marked 
off by a slight constriction It has a slightly depressed 
anterior surface, on which there are six radiatmg ridges, and 
convex sides Its cuticle has fine transverse stnations The 
stylet measures 0 013-0 015 mm m length m the male and 
0 015-0 019 mm m the female The oesophagus, m both 
sexes, is 0 1-0 12 mm long There is a distinct constriction 
immediately in front of the muscular bulb The posterior, 
glandular region lies ventrally to the antenor part of the 
intestine Its three cells he in line, and the posterior cell 
ends m a blunt point 

Tlie tail of the male is 0 018-0 02 mm long The caudal 
alie have crenate edges and are continued round the tip of the 
ta il There is a single pair of lateral papillai at about the middle 
of the tail, termmating in depressions m the alse The spicules 
measure 0 016-0 0162 mm and the accessory piece 0 005 mm 
in length 
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The tail of the female is bluntly rounded and 0 02-0 022 mm, 
long The vulva is situated at about the posterior fifth of 
the total length, and has rounded and sometimes promment 
bps The posterior branch of the uterus is very short and 
without an ovary The anterior ovary is not reflexed The 
uterus contains only one egg at a time The eggs measure 

0 063-0 08 X 0 021-0 025 mm 

5 Anguillulina cecidoplastes Goodey, 1934 

Habitat — ^In galls on the leaves and stems of a grass 
{Andropogon periusus) , South India (Bangalore, Chikmagalur, 
Coimbatore, Palghat) 

The male measures 0 97-1 33 mm m length, the female 

1 2-2 03 mm “ The head has the shape of a flat cap and is 
separated from the body by a famt constriction ” It bears 
SIX radiating ridges The stylet measures 0 008-0 009 mm 
m length The oesophagus, which is about 0 2 mm long, 
differs from that of typical members of the genus m havmg 
no distmct median muscular bulb It consiste of an anterior 
fusiform portion and a posterior club-shaped glandular sweUmg, 
composed of a large dorsal cell and two smaller subventral 
cells ivith smaller nuclei The nerve-rmg is situated just m 
front of the glandular swelhng, and the excretory pore at 
about the level of its middle 

The tail, m both sexes, is tapenng, with a “ mmute peg- 
like termmal process ” In the male there are very narrow 
caudal alse, extendmg from a short distance m front of the 
roots of the (retracted) spicules to about the middle of the tail 
The spicules measure 0 028-0 03 mm m length and are rather 
stout, "With a shght constriction separatmg the root from the 
rest of the tubular shaft, and each has a thm membranous ala 
on the ventral side There is apparently no accessory piece 
The testis is doubled once upon itself 

The vulva is situated at about the posterior tenth of the body 
The anterior gemtal tube is well developed and doubled twice 
upon itself'^ the posterior reduced to a short, bhnd sac. 
The uterus may contam as many as five eggs at a time 

2 Genus HETERODERA Schmidt, 1871. 

Synonjmas — Mdoidogync Goldi, 1889 , Heterobolbus Railliet, 1896 ; 

Caconema Cobb, 1924 

Male of typical cylmdrical shape. Body of mature female 
becomes swollen mto an ovoid or subglobular shape, only 
the neck region remainmg normal The tail disappears 
m the adult female, its place bemg taken by a termmal 
prominence carrymg the vulva, and the anus becomes termmal 
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or dorsal Cuticle striated, without bristles Head rather 
distinct, with SIX bps Lateral organs indistinct or absent 
Stylet composed of three rods, fused throughout and knobbed 
behmd Posterior portion of oesophagus not distinct from 
intestme A median muscular bulb present Excretory 
system consists of a lateral canal on the left side only Caudal 
end of male ivithout aim or papdlm Spicules equal, short 
and broad An accessory piece present Testis, m the geno- 
type, single, anterior, outstretched Female genital tubes 
paired, parallel, anterior, elongate and sinuous Oviparous 
Worms m soil, or attached to or buried in the roots of plants 

Genotype — Heterodera schachiti Schmidt, 1871 

1 Heterodera manoni (Cornu, 1879) Goodey, 1932 (Fig 113) 

Synonyms — AngmUula tnanom Comu, 1879 , Tylenchus radict- 
cola, Orley, 1880 , AngmUula radicola Muller, 1884, nec AngmUula 
radictcola Greeff, 1872, Heterodera radtcicola Muller, 1884, 
Heterodera javanica Treub, 1885 , AngmUula arenarm Neal, 
1889 , Tylenchus arenartus Cobb, 1890 , Meloidogyne exigua 
Goldi, 1892 , Heterodera (Heteroholbus) r^ictcola Juben, 1898 , 
AngmUula %xalsc Lavergne, 1901 , Oxyuris incognita Kofoid and 
White, 1919 , Oaconema radicicola Cobb, 1924 , Heterodera 
(Caconema) radicicola Cobb, 1924 

Habitat — ^The adult worms are found within the tissues 
of the roots of plants The larvge occur m the same situation 
and also m the soil The species of plants attacked are very 
numerous and belong to many orders They mclude many 
plants of economic importance, such as the potato, tomato, 
bean, pea, wheat, barley, clover, sugar-cane, banana, tea, 
coffee, cocoa, rubber and hemp The distribution of the 
worm is World-Wide, and mcludes India and Ceylon 

The male measures about 1 2-1 5 mm m length and 0 03- 
0 036 mm m thickness The dimensions of the mature 
female are extremely variable The average size appears 
to be about 0 8 mm long and 0 5 mm wide, but different 
authors give measurements varymg from 0 3 to 1 3 mm m 
length and from 0 08 to 0 75 mm m width The neck region 
of the female is about 0 24 mm long The stylet measures 
0 018-0 02 mm m length m the male and 0 01-0 012 mm m 
the female The cuticular striations, m the male, are at 
mtervals of 2-2 5 ft 

The spicules measure 0 035 mm and the accessory piece 
0 01-0 012 mm m length Accordmg to Cobh the male of 
this species differs from that of the genotype m havmg paired 
testiGS 

The anus of the female is subtermmal The vulva is not 
pronunent The eggs, when laid, are embedded in a gelatinous 
mass which remams attached to the parent v orm Some may , 



DORYLATMIN^ 


233 


however, remain within the body and hatch there Partheno- 
genetic reproduction seems to be the rule, males appearmg 
only exceptionally The size of the eggs is very variable 
Different authors give 0 067-0 128 mm as the length and 
0 028-0 08 mm as the v'ldth The average dimensions are 
said to be 0 092 X 0 038 mm The larvse, on hatchmg, measure 
0 375-0 6 mm m length and 0 012-0 015 mm m thickness 
The roots of plants attacked by this worm usually become 
thickened locally, and galls are formed on them where the 



Fig 113 — Helcrodcravianont Outline of female (After MarcmowBla ) 

worms are most numerous The adult worms remam com- 
pletely buried m the tissues The eggs are laid and hatch 
within the galls They may remam m the root of the plant 
and give nse to another generation, or may find their way out 
mto the soil, m which thej’^ are capable of hving for about 
a year before entermg a plant agam 


Subfamily DORYLAIMINiE Baylis and Daubney, 1926 


CEsophagus without median bulb, but usually mth a more 
or less distmct posterior swellmg, which sometimes forms 
a bulb 


Key to Genera 

■Cuticle not conspicuously striated , stylet not 
knobbed behind 

Cuticle with Wide annulations , stylet absent m adult 
male, knobbed behind in female 


[p 234 
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1 Genus DORYLAIMUS Dujardm, 1845 

Synonyms — Antholaimua Cobb, 1913 , Nygolaiimta Cobb, 1913 , 
Achnolaimtis Cobb, 1913 , Dtscolatmua Cobb, 1913 , Dory 
lavnellus Cobb, 1913 , Azonchtum Cobb, 1920 , Dorylhum Cobb, 
1920 , Longidorua Micolotzky, 1922 

Cuticle usually unstriated, without lateral alae or bristles. 
Head separated by a constriction from the body, and usually 
■with six bps, each bearing two papillae, but without bristles 
Lateral organs mconspicuous, probably usually sht-bke 
Stylet tubular, not knobbed behmd (Esophagus swollen 
behind but Tvithout distmct bulb Caudal end of male 
typically ■with a median row of preanal papillae Postanal 
papiUae usually present m both sexes Spicules fairly stout 
Two rod-like accessory pieces usually present, closely apphed 
to the spicules Testes paired, opposed, outstretched Female 
genital tubes almost always paired, opposed, reflexed , occa- 
sionally smgle, posterior Caudal glands and spinneret absent 
Worms m soil or fresh water, on plants, or m decaymg 
substances 

Genotype — Probably Dorylmmna stagnalia Dujardm, 1845,. 
accordmg to Stiles and Hassall (1905) 

1 Doiylaimus palustris (Carter, 1858) Bastian, 1865 

Synonym — Urolabes paluslrie CarUir, 1333 

Habitat — ^Island of Bombay , m fresh water in pools, 
•tanks and drams, or “ wherever there is vegetable matter, 
mud, and putrescency, and m the gelatmous algae during the 
‘ rams ’ ” (Carter, 1859) 

Carter refers to this species as the “ tank- worm ” Most 
of its characters, as given by hun, are of generic rather than 
specific value The largest specimens are one-sixth of an mch 
long (approximately 4 2 mm ), and the thickness of the female 
18 1/370 m (about 0 07 mm ) The head has “ at least two, 
if not four ” mdistinct papiUae The tail of the male is so 
obtuse as to be almost truncate That of the female is whip- 
like, “ varies m length, and becomes curved upon itself when 
short ” The ■vulva is situated a httle m front of the middle 
of the body 

2 Dorylalmus sp Stewart, 1914 

Habitat — ^Fresh water, m sponges {Svbentes aquss-didcioria, 
SpongiUa sp ) , Chilka Lake 

The male measures 1 87-2 mm m length and 0 041- 
0 044 mm m thickness, the female 1 938 mm and 0 055 mm 
respectively The head is roimded and n'arrower than the 
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neck It measures 0 012-0 015 mm m ^\Kith There are 
“ no lateral organs, but a pam of tubular organs m the dorsal 
and ventral lines dtstant 0 008 mm from the head , opemng 
of tubule shghtly prominent , tubule runs inward and back- 
ward The stylet is 0 024 mm long The oesophagus 
measures 0 377-0 425 mm m length, and is divided by a 
“ diaphragm ” mto anterior and posterior portions of subequal 
length The posterior portion is shghtly wader, and has coarser 
musculature, than the anterior Its hinder part is glandular 
and measures 0 03 mm m diameter The nerve-nng is situated 
at 0 037-0 04 mm from the anterior end of the oesophagus 
The tail, in both sexes, is short and bluntly rounded The 
posterior end of the male is without preanal papillae, but there 
IS one short preanal bristle The tail is 0 022 mm long 
The spicules are “ very broadly sabre-shaped ” and measure 
0 037 mm in length 

The tail of the female is 0 018 mm long The vulva is 
situated at 0 85 mm from the anterior extremity The eggs 
are elongate and subcyhndncal 

2 Genus HOPLOLAIMUS Daday, 1905 

Synonyms — Iota Cobb, 1913 , Cnconema (also Krdonema} 
Hofmflnner and Menzel, 1914, Ogma Southern, 1914 

Cuticle With wide, often prominent annulations, sometimes 
forrmng senes of “ scales ” or spmes, but without bristles 
Lateral alae absent Head sometimes distmct Lips usually 
poorly developed Six cephahc papillae or bnstles may be 
present Lateral organs unknown Stylet very long, more 
or less obviously formed of three rods, and knobbed behmd 
Stylet of male appears to be lost at the last moult Male 
(when known) "with two spicules, without accessory piece or 
caudal papillae, and ^vlth a smgle, anterior, outstretched 
testis Female mth either a smgle, anterior gemtal tube or 
paired, opposed, outstretched genital tubes Oviparous and 
probably usually hermaphrodite Caudal glands and spinneret 
absent Anus sometimes absent m female Adult worms 
m fresh water or soil ‘ 

Genotype — Hoplolatmus tylenchiformis Daday, 1905 

1. Hoplolaimus squamosus (Cobb, 1913) Menzel, 1917 
Synonym — Iota squamosa Cobb, 1913 

Habitat — On roots of mango , Bangalore 
The length of the body, m both sexes, is 0 8 mm The other 
measurements m the following description have been obtamed 
by calculation from Cobb’s “ formula ” The maximum 
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thickness is 0 032 mm m the male and 0 058 mm m the 
female The cuticle of the body is marked by about 150 
annulations, each consistmg of eight “ scales ” The stylet 
IS 0 12-0 144 mm long Its ■width is one-third of that of one 
of the annulations, mcreasmg to twice this -width m its postenor 
quarter Its bulbous base is one-third as -wide as the neck 
of the worm The excretory pore is situated at 0 16 mm , 
or rather more, from the anterior end m the female 

The tail bears nme annulations In the male it is 0 048 mm 
long The spicules are 0 043 mm long, slender, tapenng m 
their distal two-thirds, and sharply pointed The tail of the 
female is 0 032 mm long The -vulva is situated at 0 048 mm 
(between the twelfth and thirteenth annulations) from the 
posterior end There is a sinele, antenor, reflexed gemtal 
tube 


9. Family TRILOBID^E Micoletzky, 1922. 

Free-h-ving forms, mostly marme, ivith a distmct buccal 
cavity -without teeth CEsophagus t 3 q)ically -without a true 
muscular posterior bulb contammg valves, but shghtly 
expanded behmd Reproductive organs simple Sexes gene- 
rally distmct Mostly o-viparous, producmg few and large eggs 

Key to Oetiera 

Buccal capsule cup-shaped Monhysteba, p 236 

Buccal capsule pnsmoid Fimbrit.t.a, p 238 

Buccal capsule “ fiddle-shaped ” Symplocostoma, p 239 


1 Genus MONHYSTERA Bastian, 1865 

Synonyms — Monohystera de Man efc aucfct , Tachyliodites Bastion, 
1865 , Theristus Bastian, 1865 , Penzancia de Man, 1889 , 
Austronema Cobb, 1914 , Paramonohystera Sterner, 1916 , 
Stemerm Micoletzky, 1922, nec Fihpjev, 1922 , AUomonhyatera 
Micoletzky, 1923 

Cuticle smoot*h or striated, usually -with bristles, irregularly 
distributed or m submedian row's Lateral alie absent 
Head generally -with mdistinct lips, almost always -with bristles 
Lateral organs usually circular Buccal capsule very small, 
thm-W'alled, saucer- or cup-shaped, its walls contmuous with 
the oesophageal linin g CEsophagus cyhndrical, usually shghtly 
expanded posteriorly, -without distmct bulb Ocelli sometimes 
present m aquatic forms Male Avith two equal spicules and 
usually an accessory piece, the latter commonly with a postenor 
process Testis generally smgle Female gemtal tube usually 
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single, anterior, outstretched Mostly oviparous Partheno- 
genesis common m non-marme forms Caudal glands and 
spinneret usually present Worms aquatic (marine and 
freshwater) or temcolous 

Genotype — Monhystera stagnahs Bastian, 1865. 

Key to Species 

Hoad surrounded by a crown of six bristles megdlatma, p 237. 

Head surrounded by a membranous collar una, p 237 

1 Monhystera megalaima Stewart, 1914 

Habitat — ^Among filamentous algae at the edge of Chilka 
Lake, at Gantasda 

The male measures 0 765 mm m length and 0 025 mm m 
maximum thickness, the female 1 3 mm and 0 044 mm 
respectively The bod}’- tapers only very slightly towards 
the head, but is gradually tapermg posteriorly The cuticle 
IS finely stnated throughout, and bears, m the female, a few 
irregularly scattered bristles These are very long (0 02 mm ), 
slender and sometimes spirally curled ISTo bristles were seen 
on the body m the male The head is marked off by a shght 
constriction and surrounded by a crown of six stout bristles, 
0 0136 mm long Withm this there is a second crown of very 
short spmes The lateral organs are circular and relatively 
large, havmg a diameter of SSfi Their anterior margms 
are situated at 0 0187 mm from the antenor extremity 
The buccal capsule is thm-waUed and broader than long. 
Its length IS 9 ft The oesophagus is simple and club-shaped, 
and measures 0 0935 mm m length m the male and 0 21 mm 
m the female There is a transverse “ diaphragm ” m its 
musculature unmediatelj’- m front of the lateral organs 

The tail of the male is blunter than that of the female, and 
measures 0 085 mm m length The spicules have knob-hke 
roots, twisted shafts and hollow, shghtly swollen tips There 
IS a smgle testis 

The tail of the female is pomted but not fihform, is curved 
ventraUy and bears a circle of short bristles close to the tip. 
It measures 0 152 mm m length The vulva is situated at 
0 284 mm from the posterior extremity 

2 Monhystera uria Stewart, 1914 

Habitat — “ Prom the gelatmous spawn of a Eumcid worm, 
Rambha, Chilka Lake, Ganjam, edge of the lake ” 

The male measures 0 66 mm m length and 0 019 mm m 
maximum thickness, the female 0 536 mm and 0 024 mm 
respectively The body is shghtly tapermg anteriorly 
The head is rounded and bears “ a low coUar of dehcate 
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mobile membrane around the mouth ” The lateral organs 
are circular, about 4/i m diameter, and situated at 6 from 
the anterior end The buccal cavity is oval and measures 
3/1- in length m the male The oesophagus is simple and 
club-shaped, and measures 0 092-0 093 mm in length 
The tail is conical and filiform in both sexes, without bnstles, 
glands or papillae, but with a termmal flagellum In the male 
it measures 0 093 mm in length The spicules are slender 
and 0 03 mm long There is a smgle testis 
The tail of the female is 0 102- mm long The vulva is 
situated at 0 222 mm from the posterior extremity The 
uterus and ovary are smgle The uterus is short (0 084 mm ), 
and the ovary is not reflexed 

2 Genus FIMBRILLA C!obb, in Stiles and Hassall, 1905 

Synonym — Fnnbna Cobb, 1804, 7iec Megerle, 1811 

Cuticle unstnated, with bristles at least at postenor end 
Head somewhat distmct, with a crmvn of bristles Buccal 
capsule prismoid (Esophagus expands gradually behmd 
Caudal end of male without aim or supplementary organs, 
Two accessory pieces present, nearly as long as the spicules, 
joined posteriorly and protrusible Testes paired, opposed, 
outstretched Female unlcnown Worms marine 
Genotype — Fimbnlla ienuis (Cobb, 1894) 

I Fimbnlla tenuis (Cbbb, 1894) Cobb, in Stiles and Hassall, 
1905 

Synonym — Ftmbrta tenuis Cobb, 1894 

Habitat — ^Marme (among seawmed) , Ceylon 
Of this species the male only is knoivn This measures 
1 48 mm in length and about 0 024 mm in maximum thickness 
The head is shghtly expanded and rounded m front The 
mouth IS surrounded by mmute bristles or bristle-bearmg 
papillse There is a simple, prismoid buccal capsule, about 
3 fj. long and nearly half as wude as the head The oesophagus 
IS 0 355 mm long and is described as havmg a posterior bulb, 
marked off" by a deep constriction The nerve-rmg is situated 
at about the middle of the oesophagus, with the excretory 
pore ]ust behmd it The excretory gland extends postenorly 
behmd the bulb of the oesophagus 

The tail is about 0 104 mm long, has a shghtly swollen tip 
and IS covered with hairs in its posterior two-thirds The 
spicules are slender, nearly straight and pointed They measure 
about 0 013 mm m length The measurements m the fore- 
going description, except the length of the worm, have been 
calculated firom Cobb’s “ formula ” 
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3 Genus SYMPLOCOSTOMA Bastian, 1865 

Cuticle without stnations or bristles Head not distinct, 
with or without bnstles Lateral organs unkno’mi Pharynx 
elongate, “ some'what fiddle-shaped, having a pecuhar funnel- 
shaped body lying along its inferior aspect, and an appearance 
of three or more circular lines around the panetes ” (Eso- 
phagus widening considerably but gradually behind, without 
bulb Ocelh present or absent Caudal end of male apparently 
■without supplementary organs or papillae Accessory piece 
Absent Female gemtal tubes paired, opposed Caudal 
glands and spinneret present Worms manne 
.Genot37pe — Symplocostoma longicolle Bastian, 1865 
Note — ^This genus was only tentatively proposed by Bastian, 
and its vahdity and its position m the fatmly Tnlobidae are 
somewhat uncertam 


1 Symplocostoma barhatum (Carter, 1859) Bastian, 1865, 
emend 

Synonyms — ZJroIabes barbafa Carter, 1859 , Enoplus barbatus 
Eberth, 1863 , Symplocostoma barbafa Bastian, 1865 

Habitat — “ Silty clots of Osctllatoria floatmg m the salt- 
water mam dram of the town of Bombay ” 

Bastiap places this species rather doubtfully m the genus 
Symplocostoma No description of it is available except that 
of Carter, from which the follo'wmg characters are taken 
The length of the worm is 1/7 m , and its thickness 1/6(K) m 
(approximately 3 6 mm and 0 04 mm respectively) The 
head bears four short bnstles There is a pair of yellow 
ocelh at about the middle of the oesophagus 

The tail of the male is thick, curved, blunt, “ tuberculated 
m its inner curvature, and furnished on each side ■with a rov^ 
of short setee extendmg from above the anus towards the tip , 
also three or four setse on the outer curvature ” The spicules 
Are broad and curved 

The -vulva is situated at about the postenor third of the body 
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10. Family ALAIMID^F Micoletzky, 1922 

Free-living forms, mostly marine, but sometimes temcolous 
or freshwater Buccal cavity absent or extremely small 
Oesophagus generally ivithout a true muscular bulb containing 
valves Reproductive organs simple Sexes generally dis- 
tinct Oviparous, producing few and large eggs 

1 Genus DIPLOPELTIS Cobb, in Stiles and Hassall, 1905 
Synonym — DtpeUt/i Cobb, 1801, ncc Packard, 1886 

Cuticle very finely striated, with or without conspicuous 
bristles Head with three lips, of 11111011 one is more pomted 
than the others, and spear-Iike In the genotype there are 
four submedian rows of about twelve stout bristles on the 
neck Lateral organs with a thickened margin, more pomted 
m front than behmd and extendmg to the base of the hps The 
very small buccal capsule “ seems to be armed with a mmute 
labial spear ” QEsophagus club-shaped Ocelh sometimes 
present An accessory piece present, ivith a posterior process 
Testes apparently paired and opposed Female gemtal organs 
unknoAvn Caudal glands present Worms marine 

Genotype — Dtpl^elfis fyptais (Cobb, 1891) 

1 Diplopeltis minor (Cobb, 1891) Cobb, in Stdes and Hassall, 
1905 

Synon 3 'm — -Dipcltifi minor Cobb, 1891 

Habitat — ^Alannc , in sand on the coast of Cejdon 

Cobb’s description of this species is based on a single male 
specimen This was 1 26 mm long The rest of the measure- 
ments in the following descnption have been obtamed by 
calculation from Cobb’s “ formula ” The maxunum tluckness 
IS about 0 03 mm The head is “ almost acute ” The lateral 
organs are ellipsoidal, and their length is “ one-fifth as great 
as the distance between the mouth and the nerve-ring ” 
The cuticle is without conspicuous bristles The oesophagus 
lb about 0 24 mm long “The portion of the alimentary 
canal immediately behind the distinct cardiac coUum is 
usually pressed to one side by the large vential gland, which is 
tw o-thirds as wide as the body and tmcc as long as wide ” The 
nerve-ring is situated at about 0 1 mm from the anterior end 

The tail is 0 1 mm long and is provided with a spmneret 
The spicules are filiform, curved and of nearly equal thickness 
throughout Thev are about 0 024 mm long “An accessory 
piece ksi> than half as long as the spicula is seen to ciu\e 
inward and backward from the anus ” 
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11. Family ONCHOLAIMIDiE Baylis and 
Daubney, 1926. 

Typically small, Iree-livmg forms with a buccal cavity having 
chitmoid walls and contammg usually three teeth, of vhich 
one IS dorsal and tv o suhventral One or more of the teeth 
may be absent, or additional teeth or denticles may be developed 
QSsophagus with or without a posterior bulb 


Subfamily ONCHOLAlMINyE Micoletzky, 1922 

Pharynx typically rather spacious, contammg three teeth, 
frequently at or near its base One or more of the teeth may 
be absent, or additional teeth may be developed on the w alls of 
the pharynx QDsophagus typically club-shaped, exceptionally 
with a posterior bulb 

1 Genus ONCHOLAIMUS Dujardm, 1845 

Synonyms — do Man, J890, Metonrholatmus FJipjc\, 
1918 , .4doac/K?tai//iw<f Filipjov, 1918 , Proonc/iotajam-r Micolotzky, 
1924 

Some species of relatively large size (25-30 mm ) Cuticle 
unstriated, sometimes glutinous Bristles usually present on 
the tail, and papillaj or bristles frequently present towards 
both extremities Head not distinct, A\ith rounded lips and 
usually with bristles Lateral organs transversely elliptical 
Pharynx spacious, cylmdrical or six-sided, containing a dorsal 
and tw'o subventral teeth One of the suhventral teeth is 
larger than the others, and all the teeth carry the ducts of 
oesophageal glands (Esophagus graduall}^ sw^ollen behind, 
without bulb Ocelli sometimes present A single accessory 
piece may be present Testis single or paired Female 
gemtal tubes paired and opposed, or single and anterior, 
always reflexed A peculiar “tubiform organ” typically 
present in the bod> -cavity of the female, opening by paired 
lateral pores near the anus Caudal glands present Special- 
ized spmneret apparently absent Worms mostlj’’ marine, 
a few' species in fresh or brackish water 
Genotype — Chicliolaimus alkmiatiis Dujardm, 1845 (?) 

Key to Species 

Each Iip bears a flat, spine like process tndicus, p 242 

Each lip bears a minute papilla dnlLensih, p 243 

NEM B 
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1 Oncholaimus indicus v Lmstow, 1907 (Fig 114 ) 

Habitat — ^Among filamentous algie in a pool of brackish 
water at Port Cannmg, Matla estuarj’’, Lower Bengal (v' 
Linstow) , also in a canal of braclasli Avater on the outskirt*! 
of Calcutta (Stewart) 

The male measures 2 43-2 71 mm ni length and 0 05- 
0 053 mm in maximum thickness, the female 2-2 71 mm and 
0 057-0 068 mm respectively TJie body tapers gradually 
towards both ends The cuticle is smooth In the male 
there are a few bristles m the oesophageal region, and a row 
of nme or ten bristles in front of and behmd the cloacal 
aperture In both sexes there are a few bristles at the tip 
of the tail The head is truncate, and there are six mobile, 
leaf-hke, semicircular lips, each bearmg a sharp, flat, spme- 
hke process (Stewart) There are no bristles on the head. 



Fig 114 — Oncholaimus indicus Anterior end of female, viewed from 
left side (After Stewart ) 

The pharynx is cylmdrical and measures 0 034-0 037 mm 
m length and 0 014 mm m diameter In its anterior Jialf it 
contams three teeth, one dorsal and tivo subventral The 
nght subventral tooth is larger and more anteriorly placed 
than the others The oesophagus is 0 357-0 374 mm long 
and, accordmg to Steivart, is club-shaped, “ mth a small 
segment, also muscular, at its posterior extremity, distmctly 
separated from the mam mass This small segment projects 
mto the lumen of the mtestme ” The nerve-nng and excretorj^ 
pore are situated, accordmg to Stewart, at 0 0017 [* 0 017] mm 
from the anterior extremity 

The tail, in both sexes, is constncted at a short distance 
helund the anus, and is then continued as a cyhndrical appen- 
dage, 0 076-0 085 mm long, winch is bent ventrally near the 
tip The length of the tail in the male is 1/25 6 of the total 
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length The spicules are sabre-shaped and 0 034 mm long 
There is a hollow, corneal accessory piece 

The tail of the female is 0 125-0 129 mm long The vulva 
IS situated m the middle of the body, or a httle behmd it 
The gemtal tubes are paired, opposed and reflexed A “tubi- 
form organ ” has not been observed The eggs are produced 
two at a time v Lmstow gives their dimensions as 0 78 
[? 0 078] X 0 047 mm Accordmg to Stewart they measure 
■0 272 [? 0 072] mm m length 

2 Oncholaimus chilkensis Stewart, 1914 

Habitat — Among filamentous algae and in Spongilla sp , 
Chilka Lake 

The male of this species is unknoivn The female measures 
1 54-2 7 mm m length and 0 057-0 074 mm m ma xim um 
thickness The head is marked oif from the body by a slight 
but abrupt mcrease m v'ldth at the posterior end of the pharynx 
There are six mobile bps (two lateral and four submedian), 
each bearmg a mmute papilla, but cephahc bristles are absent 
“ Hairs occur irregularly m the oesophageal region, one marked 
row m each lateral Ime m this region No bristles at the vulva 
or anus ” The lateral organs are situated at 0 019 mm from 
the anterior end The pharjmx is cyhndncal and measures 
0 032-0 039 mm in length The right subventral tooth is 
large, the dorsal and left subventral teeth smaller The 
oesophagus measures 0 269-0 323 mm m length and 0 029- 
0 042 mm m maximum thickness There are no ocelli 
The nerve-rmg is situated at 0 104 mm from the antenor end 
of the oesophagus 

The tail is 0 136-0 15 mm long Its basal portion is comcal, 
while its termmal portion is cyhndrical, 0 075 mm long and 
ventrally curved At the junction of the two portions there 
IS a very shght annular constriction The vulva is situated 
at 1 14-1 45 mm from the posterior end of the body, and the 
genital tubes are paired 

2 Genus CHROMADORA Bastian, 1865 

Synonyms — Acanihopharynx Morion, 1870 (?) , Ethniolaimvs 
de Man, 1880 , Eudiromadora do Man, 1886 , Graphonema Cobb, 
1898 , Chromadorissa Filipjev, 1917 , Spilophorella Filipjev, 
1917, Chromadonna Filipjev, 1918, Ghromadorella Fibpjev, 
1918 , Sptliphcrella Fihpjev, 1918 , Odontocricus Sterner, 1918 , 
Polysigma Cobb, 1920 , Plycholmnudlus Cobb, 1920 , Chroma- 
dorita Fflipjev, 1922, Prochromadora FiLpjev, 1922, Endo- 
lainnts Fibpjev, 1922 

Cuticle striated, usually with submedian bristles Lateral 
al® usually absent, except m marme forms Head tvithout 
lips, but ■with six to twelve papill® Submedian cephahc 

B 2 
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bristles usually present, lateral cephalic bristles absent Lateral 
organs in the form of grooves or transversely oval, rarely 
definitely spiral Pharynx typically in two portions, the 
anterior wide, the posterior funnel-shaped The anterior 
portion has Tongitu^nal rod-hke thickenings (or folds 
in its wall, and usually contams a dorsal tooth, and some- 
times two subventral teeth (Esophagus inth a more or less 
distmct postenor swellmg, but usually without a bulb Caudal 
end of male with or ivithout preanal papillm Postanal 
papillse absent Spicules sometimes unequal and dissimilar 
Accessory piece complex, consisting of a posterior, a median 
and two lateral portions Testis usually smgle Female 
genital tubes paired, opposed, reflexed Caudal glands 
present Spinneret present or absent Worms marine, 
m fresh Avater, or m the soil 

Genotjqie —Ghromadora vul.garis Bastian, 1865 

1 Ghromadora ocellata (Carter, 1859) Bastian, 1865 

Synonyms — Urolahcs ocellata Carter, 1859 , Phanoglcnc ocellata 
Eberth, 1863 

Habitat — “ Sdty clots of Osallatona floatmg m the salt- 
water mam dram of the toivn of Bombay ” 

The only description of this species available is the verj’’ 
madequate account given by Carter, and it is doubtful ivhether 
the species can be recognized Bastian considered it to be 
a Ghromadora The length of the ivorm is given as about 
1/32 m [0 78 mm ] The head -is blunt and bears four short 
bristles There is no pharjmx, accordmg to Carter’s figure 
The oesophagus is figured as expandmg rather suddenly into 
a bulb-hke swelhng behind A pair of reddish ocelli is present 
The tail is short and somevhat curved, and has a pomted 
termmal spike The spicules are broad 


Subfamily DESMODORIN/B Bayhs and Daubney, 1926 

Pharynx vanable m shape, typically containing a single 
forwardly-thrected (dorsal) tooth (Esophagus intli or with- 
out a postenor bulb 


1 Genus THORACOSTOMA Marion, 1870 


S 5 nionyms — Sermpsilus de Quatrefagcs, 1846 , 
Eilipjev, 1916, Jagerslwldia Fihpjev, 1916, 
Fibpjev, 1918 


Deontoaloma 

Lcptosomatides 


Cuticle finely stnated, inthout bristles except m t^ cervical 
region and m the caudal region of the male Head no 
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distinct, but narrowed, ^nth two crowns of bustles and covered 
by a specialized ciiticular cap Pharynx short, three-sided, 
containing a dorsal tooth which may be simple or bilobed 
OEsophagus without bulb Ocelli present, sometimes furnislied 
with lenses Caudal end of male with several pairs of ventral 
preanal and postanal bristles There may be a smgle median 
preanal supplementary organ and twm rows of submedian 
supplementary organs A bipartite accessory piece present 
Testes opposed, outstretched Female gemtal tubes paired, 
opposed, reflexed Caudal glands and spmneret present 
Worms marme 

Genotype — Thoracostoma echinodon Marion, 1870 {}) 

1 Thoracostoma indicum (Stewart, 1914) 

Synonjin — Lzptosomalum tndicutn Stewart, 1914 

Habitat — “ Mamkpatna, outer channel of Chilka Lake 
from Algje on an oyster-sheU ” 

Stewart’s description, which was based on a single male 
specimen, seems to suggest a species of Thoracostoma rather 
than of Leptosomatum The wwm, accordmg to Stewart, 
is 5 mm long and measures 0 088 mm m maximum thickness 
The head is rounded and 0 033 mm wide, and bears a crown 
of four short and stout hairs The mouth is surrounded by 
a membranous rmg “A cap of yellow cuticular substance 
hes imder the cuticle of the head, the base of the cap reachmg 
to a distance of 0 022 mm from the anterior extremity 
The cap wflien seen m optical section presents the appearance 
of distinct skeletal pieces ” The cuticle of the body is smooth 
and bears no hairs The lateral organs aie spherical capsules 
with oval pores The nearly cyhndrical oesophagus measures 
0 799 mm ui length and 0 033 mm in gieatest thickness 
There is a pair of black ocelli, 'With a tmge of red, situated 
at 0 56 mm from the anterioi end The neive rmg is situated 
at 0 289 mm from the same point 

The tail is bluntly rounded and measures 0 078 mm m 
length The lips of the cloacal aperture are slightly jirominent 
There is a median papilla at 0 071 mm in front of the aperture 
Tliree tubular caudal glands are present Their duct is 
dilated to form a ‘ biscuit-shaped ” ampulla The spicules 
are broad and hollow, and measure 0 088 mm in length 
There is a single accessory piece 
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Order STRONG YLOIDE A Weinland, 

1858. 

Parasitic forms in winch the mouth is of varjnng structure, 
but never has three distmcl hps A buccal capsule frequently 
present (Esophagus more or less club-shaped, vithout 
a posterior bulb Males intli a ternimal or subtermmal caudal 
bursa, supported by a sj^stem of rays consistmg t'v'pically of 
SIX bilaterally symmetrical pairs and a median unpaired dorsal 
ray with accessory branches 


vefitra/si/i>lent 



\wlr(Hvnlraf 
lafero-tenfro/ 

■anferch/almf 
mecf/o-Zakini/ 
'posterv-Zaferaf 

'^exferno-c/orsa/ 


c/orsa/ system 

Fig 116 — ^Diagram of the bursa of the Strongjloidea (After Bayhs ) 


The general arrangement of the rays of the bursa is constant 
throughout the group, though it may be more or less masked 
m certain forms (Metastroilgyhdse) m uhich they are much 
reduced Their arrangement, and the nomenclature 'here 
adopted for them, ■null be best understood from the accompany- 
mg diagram (fig 115) 


12. Family STRONGYLID^ Baird, 1853. 

Medium-sized or rather small parasitic forms m v Inch there 
IS a well-developed buccal capsule m the adults The anterior 
margm of the capsule is without tooth-hke structures or 
cuttmg-plates, but is usually guarded hy a circular fringe of 
leaf-hke or bnstle-like cuticular elements, knorni as a corona 
radiata or “ leaf-crown ” There is frequently one such leaf- 
cro\vn at the entrance to the buccal capsule and another 
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springing from vnthm its walls a little further back In this 
case the former is referred to as the external and the latter 
as the internal leaf-cro’vra From the possession of these 
pahsade-hke fringes some of the Strongvhdae have received 
the name of “ pahsade- worms ” 

The bursa of the male is veil developed, and the rays, as 
a rule, show httle departure from the t\’pical arrangement 
In some genera the dorsal lobe is exceptionally highly developed, 
and the dorsal ray becomes complicated by the development 
of accessory branches 

The hfe-history, so far as is knoira, is always direct The 
females are oviparous 


Subfamily STRONGYLINiE RaiUiet, 1893 

Buccal capsule relatively large, more or less subglobular 
or funnel-shaped The dorsal gutter (a median longitudmal 
thickenmg m the dorsal wall of the capsule, carT3nng the 
termmal duct of the dorsal oesophageal gland) is usually 
well developed and extends nearly to the antenor margm of 
the capsule Worms parasitic m the alimentary canal of 
vertebrates 

Key to Qertera 

Parasite of a bird {Rhea) 

Parasites of the horse tribe and elephants 

1 Buccal capsule with dorsal gutter 
Dorsal gutter apparently absent 

2 Elements of external leaf-crown of two 

lengths 

Elements of external leaf-crown of umform 
length 

3 Buccal capsule with two or four teeth at 

its base, or without teeth 
Buccal capsule with six teeth at its base 

4 Buccal capsule goblet-shaped, with a 

circular ndgo posteriorly 
Buccal capsule . elongate, narrowmg pos- 
teriorly 


DELETHOCEPHAIiUS, 

1 [p 261. 

2 
4 

Equinuebia, p 258 
3 

Sthongyeus, p 247 
Tbiodontophoetjs, 

[p 253 

CEsophagodontus, 

[p 256 

Choniangium, p 259 


1 Genus STRONGYLUS MuUer, 1780 

Synonyms — Selerostoma Rudolphi, 1809, et auctt , Sclerostomum 
auctt 

Elements of external leaf-crowm numerous Internal leaf- 
crown may be rudimentary or absent Buccal capsule more 
or less cup-shaped, thick-walled, with an external cuticular 
ndge immediately behmd its anterior border Teeth may be 
present towards the base of the capsule Dorsal gutter well 
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developed Bursa of male small, entire Spicules not barbed 
Uterme branches opposed Adults in the large mtestme 
of Equidas and elephants 

Genotype — Slrongylus eqmnm Muller, 1780, of Looss, 1900 


Key to Siihgenera 

Buccal capsule without teeth 
Buccal capsule with teeth near its base 

1 Tooth four 
Teeth two 

2 Teeth dorsal 
Teeth subventml 


Alfobtia, p 250 

Stbong'^us,p 248 
2 

Deiafondia, p 251 
Decbusia, p 251 


Subgenus STRONGYLUS Railhet, 1923 

Buccal capsule wth two dorsal and two subventral teeth 
at its base Genital cone of male well developed An accessory 
piece present Adults parasitic m Eqmdae 
T 3 q)e-species — S (Sirongylns) eqmnus Muller, 1780, of 
Looss, 1900 


1 StroDgylus (Strongylus) equmus MuUer, 1780, of Looss, 1900 
(Fig 116, A ) 

Synon3miB — Strongyhis eqmntw Muller, 1780 (part), Strongylus 
equorum Zeder, 1800 (part) , Strongylus armatus Budolphi, 
1802 (part) , Strongylus armatus major Kudolphi, 1809 , Sclero- 
stoma equtnum de Blainvillo, 1828, Looss, 1900 , Strongylus 
neglectus Poeppdl, 1897, "t Strongylus asimnus Viborg, 1795, 
? Pxguns armatum Ward, 1895 

Hosts — This species occurs m the colon and csecum of the 
horse, donkey, mule and zebra, almost wherever these animals 
are found Accordmg to Boulenger it is present in almost 
every horse in the Punjab v Lmstow records it from the 
horse at Colombo, Ceylon, while Gaiger states that it is i^ery 
common m the horse m India, and also records it from Burma 
It IS, however, possible that some of Gaiger’s records refer 
to other species, smce he mentions that it is “ common m the 
circulatory apparatus,” which points rather to the larva? of 
8 vulgaris 

The male measures 26-35 mm m length and 1 1-1 3 mm 
m maximum thiclmess, the female 38-47 mm and 1 8-2 25 mm 
respectively The head is not marked off from the body 
The buccal capsule is oval and measures about 1 1 mm m 
length and 0 8-0 9 mm m maximum vudth The external 
leaf- crown consists of numerpus simple, leaf-like elements 
The elements of the mternal leaf-crown are small and hair-hke 
The two conical dorsal teeth arise by the bifurcation of a single 
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outgrowth from the dorsal gutter near its base The two 
subventral teeth are also conical, but smaller and situated 
further back The oesophagus measures 17-18 mm in length 
m the male and 2 3-2 5 mm in the female The excretory 
pore IS situated close behind the mouth-collar 




Pig 116 — Anterior ends of three species of Strongylus A, S eqmnus, 
lateral view , B, S cdentaius, dorsal new , C, S vulgans, 
lateral view (From Baylis, after Theiler ) 


The dorsal ray of the bursa is about 0 5-0 6 mm long 
Its branches ongmate rather close together and are of sub- 
equal length 

The tad of the female is bluntly tapermg and 0 5-0 6 mm 
long The vulva is situated at 1^14 mm from the posterior 
extremity. 
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Subgenus ALFORTIA RaiUiet, 1923 

Buccal capsule without teeth Genital cone well developed 
An accessory piece present Adults parasitic in Equidie 
Type species S {Alforha) edentaius (Looss, 1900) 

2 Strongylus (Alfortia) edentatus (Looss, 1900) Railliet and 
Henry, 1909 (Figs 116, B, & 117 ) 

S 3 monym — Sderostoma edentaCum Looss, 1900 

Hosts — ^This species may occur in any member of the horse 
tribe, and is of cosmopolitan distribution Boulenger found it 
to be abundant in horses m the Punjab 
The male measures 23-28 mm m length and 1 3-1 5 mm m 
maximum thickness, the female 33-44 mm and 1 6-2 2 mm 



Fig 117 — Strongylus edentatus Bursa of male , lateral view 
d , dorsal ray (From Bayhs, after Theiler ) 

respectively The head is marked off from the body by a con- 
striction, which IS especially noticeable m the female The 
buccal capsule is cup-shaped, narrowmg considerably towards 
the base It measures 0 8—1 1 mm m length and 0 8-1 16 mm 
in maximum width The elements of the external leaf-crown 
are numerous, simple and pomted, those of the mtemal leaf- 
crown short and conical The oesophagus measures about 
1 8 mm m length m the male, 2 mm m the female The 
excretory pore is situated close behmd the mouth- collar 
The dorsal ray of the bursa is 0 4-0 476 mm long and 
has slender branches, of w hich the outermost is the longest 
The tail of the female is 0 45-0 6 mm long and bluntly 
tapermg The vulva is situated at 10-12 mm from the 
posterior extremity 
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Subgenus DELAFONDIA Eailbet, 1923 

Buccal capsule ■with t'wo dorsal teeth towards its base 
Genital cone very feebly developed An accessory piece 
present Adults parasitic m Equidse 
Type-species — S (Delafondta) vulgaris (Looss, 1900) 

3 Strongylus (Delafondia) vulgaris (Looss, 1900) Railhet and 
Henry, 1909 (Fig 116, C) 

Synonym — ScUrostoma vulgare Looss, 1900 

Hosts — ^This species may occur m any member of the horse 
tribe, and is of cosmopohtan distribution Boulenger foimd 
it to be common m horses m the Punjab 
The male measures 14-16 mm m length and 0 75-0 95 mm 
m maximum thickness, the female 20-24 mm and 1-1 4 mm. 
respectively The head is not marked off from the body 
The buccal capsule is cup-shaped, but somewhat asymmetrical 
when seen m lateral view, its wall being more convex on the 
dorsal than on the ventral side It measures up to about 
0 6 mm m length and shghtly less m maximum width 
Two large, rounded teeth arise by the bifurcation of a 
smgle process at the base of the dorsal gutter The 
elements of the external leaf-crown are frmged Those of 
the internal leaf- crown are apparently represented by a circle 
of irregularly-shaped bodies ■vvithm the mouth-coUar The 
CESophagus IS 1 3-1 4 mm long m the male, 1 5-1 7 mm 
m the female The excretory pore and cer'vucal papillae are 
situated at about the level of the nerve-rmg (1 45 mm from the 
anterior extremity) 

The dorsal ray of the bursa is 0 55-0 6 mm long, and 
has rather stout mam branches 
The tail of the female measures 1-1 2 mm m length, and is 
slender and pomted The vulva is situated at about 6-8 mm. 
from the posterior end 


Subgenus DECRUSIA Lane, 1914 

Mouth subtermmal, facing shghtly dorsally Buccal cap- 
sule with two subventral teeth at its base Accessory piece 
absent Adults parasitic m elephants 
Type-species ' — S {Decrusia) additicius Railhet, Heniy and 
Bauche, J914 
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4 Strongylus (Decrusia) additicius Kailliet, Henry and Bauche, 
1914 

Synonyms — Strongylus addittctus* RaiUiot, Honry and Baucho, 
1914, Decrusia decrust Lane, 1914 , Decrusta addtlicia Railliet, 
Henry and Baucho, 1915 , Decrusta addUtclta Khald, 1922 

Host — Indian elephant (large intestine) This species, 
originally recorded by Eailliet, Henry and Bauche from 
Indo-China, was also obtained by Lane in Travancore 

The male measures 14-20 mm m length and 1-1*4 ram m 
maximum thickness, the female 15-24 mm and 1 4-1 6 mm 
respectively The cuticular stnations are at mtervals of 
10-13/Lt The head is not distmct from the body The buccal 
capsule IS oval and measures about 0 5 mm m length and 
0 45 mm m maximum width The dorsal gutter is weU 
developed, but without teeth There are two triangular 
subventral teeth near the base of the capsule The external 
leaf-crown consists of 140 to 150 slender elements The oeso- 
phagus measures 1 75-1 9 mm m length The excretory 
jiore IS situated at 1 mm , and the nerve-rmg at 1 1 mm , from 
the anterior end 

The dorsal lobe of the bursa is produced mto a sharp pomt 
The dorsal ray is undivided untU near its tip Its termmal 
branches are rather vanable in number and disposition 
There may be two or three on each side The spicules are 
2 3-2 45 mm long, and taper to fine pomts 

The tail of the female is about 0 3 mm long, and is bluntly 
comcal, but sometimes has a short termmal spike There 
is a pair of caudal papillae at 0 05 mm from the tip The 
vulva IS situated at 7 3 mm from the postenor extremity, 
and the body is abruptly narrmved behmd it The vagma 
runs forward from the vulva It “is folded and enters 
a bilobed muscular ovejector apparatus, from which the two 
divergmg uten spnng, the caudad of these havmg a very 
short caudad course before tummg sharply cephalad ” {Lane) 
The eggs are oval, with thm shells, measurmg 0 065-0 075x 
0 04-0 045 mm I'heir contents are segmentmg at the time 
of laymg 

Ltfe-history of the species of Strongylus — ^The hfe-histoiy 
of these worms is not yet known m complete detail, but m 
broad outlme it appears to be somewhat as follows The eggs 
passed to the extenor with the droppmgs of the host hatch 
wuthm about two days, and durmg the next four to seven 


* addittctus was the original spoiling, but is assumed to have boon 
a misprmt, as addittctus occurs later in the same paper 
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days the larv® undergo two moults The cuticle of the 
second moult is retamed, and the larvje are now at the infective 
stage They are capable of climbmg up on to herbage, 
and are very resistant to drymg and to changes of temperature 
If mgested by a suitable animal, they moult agam and pene- 
trate mto the wall of the large mtestme, where some of them 
may become temporarily encysted under the mucous membrane. 
The majority, hoivever, apparently enter the blood-vessels 
and are carried by the blood-stream to different parts of the 
body Fourth-stage larv® of Strongylus equtnm are found 
mamly m the hver, pancreas and perirenal tissue, and those of 
S edentatns under the parietal pentoneum The larvae of 
S milgaris, according to Olt (1932), normally migrate by way of 
the portal system and right heart to the lungs and trachea, are 
swaUon ed agam and become adult m the colon Frequently, 
however, the larvae of this species become lodged m the 
mesentenc arteries, where they cause thrombi and aneurisms, 
and may grow to a length of 20 mm 
It has been suggested that the larviB of aU the species 
ultimately leave the various organs m which they are lodged, 
and return to the mtestme by bormg through its wall from 
outside Though this may sometimes occur, it seems not 
unlikely that the normal course of migration is similar m all 
cases to that described by Olt for S -rndgarts, and that larvae 
foxmd in such organs as the hver and pancreas have "lost 
their wa^,” and are mostly destmed never to become adults 

2 Genus TRIODONTOPHORUS Looss, 1902 
Sjmonym — Tnodontus Looss, 1900, «er Westwood, 1845 

External and mtemal leaf-crowns present, their elements 
of equal number Buccal capsule almost globular, rather 
small, but with relatively thick walls Dorsal gutter present 
From the oesophageal funnel three pairs of teeth project mto 
the buccal capsSe Spicules termmate in small hooks 
Vulva relatively close to the posterior end of the body Uterme 
branches parallel Adults parasitic m the large mtestme of 
Equidse 

Genot3rpe — Triodoniophorus minor (Looss, 1900) 

Key to Species. 

Tail of female more than 9 4 mm long , mouth- 
collar circular m optical section or somewhat 
flattened ' 

Tail of female less than 0 2 mm long 
1 Mouth-collar flattened, widest posteriorly 
Mouth-collar high, widest anteriorly 


sermtMS, p 254 
1 

minor, p 254 
bremcauda,p 255 
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1 Triodontophorus minor (Looss, 1900) Looss, 1902 

Synonym — TtiodontU'- nntioi Looss, I‘)00 

Host — This species Avas found commonly m horses in the 
Punjab by Boiilenger 

The male measures 9-13 mm m length and 0 7-0 8 mm in 
maximum thickness, the female 11-16 mm and 0 75-0 85 ram 
respectively The mouth-collar is flattened, especially at its 
posterior margin, Avhich sometimes tends to curl forward 
The buccal capsule measures 0 12-0 19 mm in length and 
0 14-0 19 mm in wndth Each of the teeth has three piomi- 
nent anterior projections, the margins of Avhicli may be smooth 
or deejily serrated Each leaf-croivn contains about 44 to 50 
elements The oesophagus is 0 92-1 15 mm long The 
excretory pore and cervical papillae arc situated <i little behind 
the nerve-rnig, at 0 6-0 8 mm from the anterior extremity 

The dorsal lobe of the bursa is rather long The spicules 
measure about 1 7 mm in length, and have a short spur at 
the point Avhere the tips bend forward The tail of the female 
IS 0 13-0 17 mm long The vulva is situated at 0 44-0 7 mm 
from the anus Tlie eggs measure 0 076-0 09 X 0 04-0 05 mm 


2 Triodontophorus serratus (Looss, 1900) Looss, 1902 
(Fig IIS^) 

Synonyms — Triodontu’) setratus Looss, 1900 , Triodontophorus 
miermeduts Sweot, 1909 

Hosi — ^This species Avas found by Boulenger on several 
occasions in horses at Lahore and Sargodha, Punjab It is 
also recorded by v LinstoAV from ponies on Iranativu, Ceylon. 



Pig IIS — Triodnnfophoi IIS serratus Anlonor end , latornl view 
jrrom nftcr Yorko mid Mnplestono ) 
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The male measures 14 5-20 mm m length and 0 65-0 8, mm 
m maximum thickness, the female 16 5-26 mm . and 0 65- 
1 1 mm respectively. The mouth-coUar is variable m shape, 
and may be circular m optical section or somewhat flattened 
The buccal capsule measures 0 1-0 13 mm m length and 
■0 14r-0 18 mm m width The edges of the teeth, which 
extend to about the middle of the capsule, are usually denticu- 
late Each leaf-crown contams 48 to 55 elements, those of the 
mtemal crown bemg small and plate-like The oesophagus 
is 0 97-1 6 mm long The excretory pore and cervical papdlse 
are situated just behmd the nerve-rmg, at 0 54-0 95 mm from 
the anterior extremity 

The dorsal lobe of the bursa is short and broad The spicules 
are stout, and have their tips curved mto a hook, with a barb 
on the opposite side of the shaft a httle before the tip The 
tail of the female is 0 45-0 8 mm long The vulva is situated 
at 1 45-2 7 mm from the postenor end The eggs measure 
0 076-0 1X0 04-0 05 mm 

3 Triodontophonis brevicauda Boulenger, 1916 (Eig 119 ) 

Host — ^This species was found once by Boulenger among 
material from a horse at the Punjab Vetermary College, 
Lahore It was first recorded m England 



Pig 119 — TnodoniopTiorus brevicauda Bursa of male , lateral view 

(After Boulenger, m ‘ Parasitology ’) 
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The male measures 13 5-15 mm in length and 0 G-0 75 mm 
in maximum thickness, the female 13 5-17 mm and 0 67- 
0 0 mm respectivelj’- The mouth-collar is high and erect, 
almost funnel-shaped, and widest at its antenor margm 
The buccal capsule measures 0 15-0 21 mm in length and 
018-0 25 mm m width The edges of the teeth, which 
barely reach thd imddle of the capsule, are notched but 
usually not denticulate Each leaf-crown contains an ayerage 
of 60 elements The oesophagus is 0 9-1 4 mm long The 
excretory pore and cervical papillm are situated at about the 
level of the nerve-ring, at 0 73-0 9 mm from the anterior 
extremity 

The dorsal lobe of the bursa is long The spicules are 
slender, with their tips strongly recurved and having hammer- 
shaped barbs at their junction ivith the shafts The tail of the 
female is 0 1-0 15 mm long The vulva is situated very 
close to the anus, at about 0 3 mm from the posterior end 
The body tapers rapidly behind the \'ulva so as to appear 
obhquelj' truncate The eggs measuie 0 076-0 1 X 0 04 mm 


3 Genus (ESOPHAGODONTUS Railhet and Henry, 1902 
Synonym — Peeudoschroflonmm Quio], 1019 

External and internal leaf-croivns present Mouth-collar 
depressed Buccal capsule goblet-shaped, ivith a circular 
ridge posteriorly The lining of the cnsophageal funnel is 
thiovn into three small folds or teeth which do not project 
into the buccal capsule Dorsal gutter absent Bursa entire 
Dorsal ray cleft to the point of origin of its accessory branches, 
of "vihich there are three pairs Postero-lateral ray with 
an accessory branch Vulva relatively distant from anus 
Uterine branches parallel Adults parasitic in Equidie 
Genotype — QSsophagodonlus rob'ustus (Giles, 1892) 


I GSsophagodontus robustus (Giles, 1892) Railhet and Henry, 
1902 (Figs 120 & 121 ) 

Synonyms — Sclcrostoina robustiun Giles, 1892 , Pseudosclcto- 
slomum sccunfcrum Quiol, 1919 

Hosts — ^This species occurs m the colon and c^cum of 
horses, mules and zebras m various parts of the world, but 
does not appear to be a very common parasite It was first 
recorded by Giles from a mule m India, and has also been 
found in horses in the Punjab and elsewhere (Montgomery, 
Boulenger) 

The male measures 15-16 mm in length and 0 95-1 mm m 
maximum thickness, the female 19-22 mm and 1 1-1 5 mm 
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respectively The head is marked off from the body by a slight 
constnctioii, and measures 0 5-0 8 mm m width The 
buccal capsule has its wall greatly thickened externally at the 
posterior end by an annular ndge The capsule measures 
0 22-0 32 mm m length Its maximum width, near the 
anterior end, is 0 32-0 47 mm , and it is considerably narrowed 
behmd The external leaf-crown consists of about 18 large 
elements, and the mtemal leaf-croivn of about 36 considerably 
smaller elements The oesophagus measures 1 3-1 7 mm in 
length Its greatest width (up to 0 31 mm ) occurs just behmd 
the buccal capsule It then narrows towards the middle and 
widens agam posteriorly The excretory pore and the very 
small cervical papdlm are situated shghtly behmd the nerve- 
ring, at 1 2-1 3 mm from the antenor extremity 

The genital cone of the male is short and broad, almost 
hemispherical m shape, and bears a pair of lateral papillie 
The spicules are long and slender, \nth blunt tips, and are 
enclosed m a finely-striated sheath 

The tail of the female measures 0 43-0 7 mm m length 
and IS vanable m shape, often appearmg mucronate The 
vulva IS situated at 2 15-3 7 mm from the postenor end 
The eggs are oval and thm-shelled, and measure 0 088-0 13 X 

0 04-0 06 mm Their contents are m an early morula stage 
at the time of lajnng 

4 Genus EQUDiURBIA Lane, 1914 

Body fairly stout External leaf-croivn composed of 
numerous elements of two lengths, tuo short elements being 
placed betueen each pair of long elements Buccal capsule 
subglobular, wuth a long dorsal gutter Externo-dorsal rays 
of bursa vnth two accessory branches and a dorsal boss 
Dorsal ray cleft for about half its length The externo- 
dorsal rays and two pairs of accessory branches of the dorsal 
ray sprmg from the median stem of that ray Vulva promi- 
nent, close to the anus Uterme branches parallel Adults 
parasitic m elephants 

Genotype — Equinurbm sipuncuhformts (Baird, 1859) 

1 Equinurbia sipuncuUforrais (Baird, 1859) Lane, 1914 

Synonyms — Sclerostoina sipuncuhforine Baird, 1859 , Sclerobloma 
spinuhferum Cobbold, 1879, Cyhcoslomum sipuncuhjorme 
RaiUiet, Henry and Banche, 1914 

Host — Indian elephant (caecum) 

The male measures, on an average, 15 mm m length and 
1 3 mm in maximum thickness, the female 27 5 mm and 
1 5 mm respectively The head is marked off from the 
body by a distmct “ neck ” The buccal capsule is cup-shaped 
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The dorsal wall of the capsule is slightly shorter than the 
ventral, and the mouth is tilted slightly doi sally The 
external leaf-crow'ii contains, according to Lane, ibS rays, 
of which 5G are long and 112 short The internal leaf-orow'n 
consists of 112 short elements The oesophagus is 2 3 mm 
long It is somewhat enlarged immediately behind the bucc<il 
capsule, then becomes cylindrical, and gradually cnLirges 
agam bchmd the nerve-nng, which is situated at'O 6 mm from 
the anterior end The excretory pore and ccivical papilhe 
are situated slightly behind the junction of the oesophagus 
and intestine 

The spicules measure 1 o mm in length The tail of the 
female is 0 8 mm long, and bears a pair of caudal jiaprllai at 
0 35 mm from the tip Lane desciibes the posterior end of 
the female as follows — “ The tinus lies at the bottom of 
a depression between the tail and a marked caudad-projectnig 
conical prominence, on the summit of which the vulva opens 
Baird and Cobbold have likened the whole effect, when the 
tail IS vicived from the side, to that of a Chinese woman’s 
foot The vagina runs cephahid for 1 7 mm and then 
divides into the tw'o uteri w'luch run ceph.ilad side bv side, 
and are furnished with w'eak ovejcctors, the bulbs of wh h 
he 1 5 mm from the bifurcation The ovaii.in coils reaih 
to a pomt 6 mm caudad of the junction of the cesophagiis and 
chyle-intestme ” The eggs are thin-shcllcd and measure 
0 06x0 03-0 035 mm Their contents are segmenting at the 
time of laying 

5 Genus CHONIANGIUM llailhct, Heniy and 
Bauche, 1914 

Synonym — Asifia Lano, 1914 

Anterior extreimty obliquely truncate, so that the mouth- 
opening faces somewhat doisally External leaf-ciowm com- 
posed of numerous long, fine elements Internal leaf-crown 
absent Buccal CKinsule elongate, narrowing posteriorly 
No teeth m the buccal capsule, but paired hemisphciical 
bosses present on the internal surface of its a\<i 11 Dorsal 
gutter apparently absent Postero-lateral ray of bursa w'lth 
a well-developed accessory branch Externo-dorbal rays and 
a pair of accessory branches of the doisal r.iy both spring 
from the median dorsal stem, the accessory branches being 
cleft almost to their bases Mam stem of dorsal ray cleft 
for less than half its length An accessory piece piescnt 
Tad of female short and straight Vulva close to anus 
Uterme branenes parallel Adults parasitic in elephants 

Genotype — Choniangimi apistomuni iPiana, in Piana and 
Sta^zi, 1900) 

s 2 
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1 Choniangium epistomum (Piana m Piana and Stazzi 1900) 
Railliet, Henry and Bauche, 1914 (Fig 122 ) 

Synonyms — Sdercstoma cpisiomum Piana in Piana and Stazzi, 
1900, Asifia vasifa Lane, 1914 

Sosf — Indian elephant (cascinu) Lane s material was 
obtained at Murshidabad Bengal 
The male measures 14 mm m length the female 19 mm 
The greatest thickness occurs near the head and is 0 75 mm 
in the male and 1 mm, m the female Tlie body of the male 
narrow s to 0 4 mm posteriorly. TJie cuticuJar stnations 
are at intervals of 4 /i The buccal capsule is about 0 75 mm. 



Fig 122 — Cfiomaugium cpistowiiw .-Viiterior end , dorsal mow 

(-After Lane ) 

long and has a niaximum diameter near the anterior end. 
of about 0 35 nun There are according to Lane five 
pairs of hemispheroidal cuticular prominences projecting 
into the oral ca'vitv One pair of these lies caudad of its 
equator close to the mid-doi-sal duct Ophalad of these and 
on a more ventral plane lies a second pur Yen trad of the 
first iiair at about the level of the lateral hues lies a third 
pair, vhile a fourth pair lies ventiad of the second pair, and 
nearer the nud-ventral line than the tlmd The fifth pair is 
close to the ventral inidlme about the equator of the cavitv 
The external leaf-croini contams 53 converging ravs Tiie 
ce'sophagus is 1 5 mm long, and gniduallv increases in diameter 
postenorl 3 to a maximum of 0 32 mm The nerve-nug is 
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situated at 1 25 mm , the cervical papillie at 2 mm , and the 
excretory pore at 2 2 mm , from the anterior extremity 

” The spicules measure 2 mm long They are widest 
about their equator TJie peripheral part has a double S 
curve graduallj^ tapermg to a very fine point When seen 
from the side the accessory piece is deeper caudad than 
cephalad, but wlien seen from the dorsum the appearance is 
the reverse, and at the s<ime time the cephalad edge is deeply 
notched ” {Lane) 

The tail of the female is 0 5 mm long, and bears a pair of 
papilla! at 0 lo mm from the tip The vulva is situated at 
0 8 mm from the posterior end “ The vagma runs cephalad, 
shghtly smuous, jFor 1 mm and then divndes mto the two 
parallel cephalad-i mining uteri The bulbs of the ovejectors 
are situated 0 6 mm from the vagina The uteri end 8 mm 
further cephalad, and tlie ovarian coils extend to 1 mm 
caudad of the beginning of the chyle-intestme The ova 
measure 0 06x0 025 mm ” {Lane) 

2 Choniangium sp 

Ware (1924) has recorded immature specimens of a species of 
Chomangivm from nodules m the wall of the large mtestme 
of <in elephant at Coorg, South India It seems possible that 
these may have been C epistomuni, although the transverse 
sfriations of tlie cuticle were coarse (about 18 p apart) and 
verv prominent 

6 Genus DELETROCEPHALUS Diesing, 1851 
SynoHjin — Quasistrongi/hu, Maplestone, 1932 

Head somewliat compressed lateially Mouth elliptical and 
directed anteriorly Buccal capsule large and subglobular, 
with an undulating anterior border, an external leaf-crown 
consisting of six very broad, longitudinally-stnated elements, 
and an internal leaf-crown of numerous small elements At 
the base of the capsule a number of anteriorly-directed teeth, 
mcludmg a dorsal pair w hich are longer than the rest A small 
oesophageal funnel present, with longitudmal iidges in its walls 
CEsophagus club-shaped, with stout cuticular Immg Bursa 


* The systematic position of tins genus is somewhat uncertain 
It was placed by Baylis and Daubney (1926) m the subfamily Tricho- 
nemmte, but in \ lew of the fuller descriptions now available it should 
perhaps bo transferred to the Strongylinai Railliet and Henrj’, in 1911, 
placed it, together ivith Codwstomum (a parasite of the ostrich), in 
a special tribe, Deletrocephalerc, of the Strongylinaa Codwslomum, 
however, is a typical member of the Strongj lime, and Dclctiocephalus 
does not appear to be more closely allied to it than to other genera 
of the subfamily 
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of male excised anterioi ly Prebursal papillcp absent Ventral 
rays short, close together and 'widely divergent from the 
lateral rays The lateral rays ongmate from a common 
trunk, the postero-latcral being the longest The extemo- 
dorsal rays originate from the stem of the dorsal ray The latter 
IS bifurcate distally and gives oft one or two pairs of accessory 
branches before its bifurcation The termmal branches are 
simple Spicules slender An imperfectly-chitmi/6d accessory 
piece present Vulva situated on a large prominence close 
to the anus Utcrme branches parallel Adult worms 
parasitic in a bird {Rhea) 

Genotype — Delctroce 2 )halus dimidmius Dicsing, 1851 


1 Deletrocephalus dimidiatus Diesing, 1 S51 

Synonyms — Stronyylus dtmifl talus Sthncjclci, I8CC, Quasi- 
fi/rowyyZws r/iCiE Mapicstono, 19J2 

Host - — South American ostrich, or rhea {Rhea amencana) 
(intestine) , Zoological Garden'-, Calcutta (Maplestono) 

There appears to be little doubt that, as Lins de Almeida’*' 
has pomted out and Maplestone f has himself recognized, the 
specimens recorded by Maplestone (1932, b) under the name 
of Qxiasislrongylus rhese belonged to Diesing’s species, of 
■which a new description, based on South American matenal, 
has been given by Travassos (1933) 

This species appears to be very variable in size Molin 
(1861), indeed, recognized two varieties, major and minor, the 
former measurmg 16-26 mm , the latter 8-9 mm in length 
Schneider’s specmiens also seem to have been very large, as 
he gives the length of the male as 18 mm and that of the female 
as 22 mm According to Maplestone and Travassos the male 
measures about 8 5-12 mm m length and the female about 
13-15 mm , and the maximum thickness of both sexes appears 
to vary between about 0 35 mm and 0 5 mm The length 
of the buccal capsule is given by Travassos as 0 072-0 104 mm , 
and by Maplestone as 0 125-0 13 mm The former author 
gives its diameter as 0 096-0136 mm, the latter as 014- 
0 144 mm , but it is not stated whetlicr the latero-lateral 
or the dorso-ventral diameter is referred to According to 
Travassos the number of teeth at the base of the capsule 
IS 13, there being six pairs and an unpaired ventral tooth 
Maplestone states that, while the long dorsal teeth have simple 
points, the shorter teeth end in bifid pomts Although neither 
author mentions a dorsal gutter, both figure a structure 


* Compt rend Soc Biol , Paris, cx\ ni, p 285 (193.')) 
t Btc Irid SIus x>.x\ii p 3.10 (1935) 
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which probably represents this organ, and ^hich evidently 
extends nearly as far as the margin of the capsule The 
oesophagus is 0 64—0 85 mm long The nerve-rmg is situated 
at about 0 25-0 36 mm from the antenor end Travassos 
states that the excretory pore and cervical papiUse are also 
at about this level, but Maplestone gives their distance from 
the antenor end as 0 535 mm m the male and 0 693 mm m 
the female 

The spicules of the male, accordmg to Maplestone, are 
equal, have recurved tips and measure 1 mm m length. 
Accordmg to Travassos they are shghtly unequal, and measure 
respectively 0 94-0 97 mm and 0 97-1 mm Schneider 
gave then length as “ at least 5 mm ” The accessory piece, 
according to Maplestone, measures 0 06 mm m length and is 
“ m the form of a chitmized tube ” Accordmg to Travassos 
it IS imperfectly chitmized and shows radiating chitmous 
thickemngs in its middle portion, and two longitudmal pro- 
longations Judgmg from his figure, these prolongations are 
at its anterior end There is a genital cone bearing, according 
to Maplestone, a pair of broad, mammilliform papillaj 

The tail of the female is tapermg and pomted, and measures 
about 0 21-0 22 mm (Travassos) or 0 27-0 36 mm (Maple- 
stone) m length The vulva either opens upon, or is overhung 
by, a large prommence a short ^stance from the anus 
Accordmg to Travassos the distance from the vulva to the 
postenor extremity is 0 38-0 43 mm Maplestone, however, 
gives the distance from vulva to anus as 0 4 mm , so that the 
distance from the vulva to the posterior end would be about 
0 7 mm The short, muscular vagma divides to form a pair 
of muscular ovejectors which run forward parallel to each 
other The length of the whole muscular apparatus, accordmg 
to Travassos, is 0 88-1 mm , but accordmg to Maplestone 
apparently about 2 m m The termmology employed by the 
two authors for the various parts is, however, difiFerent, and 
this renders comparison of the descriptions somewhat difliciilt 
The eggs measure about 0 16-0 17 X 0 07-0 08 mm. 
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Subfamily TRICHONEMINi® Raillief, 1916. 

Buccal capsule cj'^Imdncal, with relativelj* thick Mails 
Dorsal gutter comparatively short, not reaching the anterior 
margin of the capsule No ventral cervical grooi e or cephalic 
vesicle Parasites of the alimentary tract of vertebrates 


Key to Genera 

Wall of buccal capsule widely separated from 
lining of moutli cavity 

Wall of buccal capsule not widely separated 
from lining of mouth cavity 

1 Wall of buccal capsule divided into an anterior 

ring-shaped and a posterior cup shaperl 
portion 

Wall of buccal capsule not so divided 

2 Elements of e\ternal leaf crown longer 

laterally than dorsall 3 ’’ or \ entrally 
Elements of external leaf-crown of uniform 
length 

3 CEsophagus hourglass shaped 
Qisophagus not hourglass shaped 

4 External leaf-crown consists of six elements 
External loaf crown consists of more then six 

elements 

■5 Dorsal ray of bursa of male bifurcate almost 
to its base 

Dorsal ray of bursa bifurcate for onlj about 
half its length 


Qlilonia, p 284 
1 


[p 288 

BoUROEnATIA, 

2 

Alunsmoii, p 278 

3 

Kualtua,p 282 

4 

KiitTLiniA, p 286 

5 

TRICHO^E»IA, p 264 
Ip 276 
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1 Genus TRICHONEMA Cobbold, 1874 

Synonyms — Cyatho'slomum Mobn, 1861, and Looss, 1900 (ncc 
Cyathostoma Blanchard, 1849) , Cyheostomum Railliet, 1901 , 
Cyhchnoslomvm Looss, 1002 

External and internal leaf-crovns present. Buccal capsule 
rather shallow, more or less cylmdrical, vithout teeth G5so- 
phageal funnel generally well developed Dorsal ray of 
bursa bifurcate almost to the point of origin of the ex-terno- 
dorsal rays The two pairs of accessoiy branches of the 
dorsal ray spring from the bifurcate portion and not froiil the 
median stem Spicules terminating in double hooks \hilva 
close to anus Uterine branches parallel Adults parasitic 
in Equidsc 

Genotype — TrtcJioncma longthursatum (Yorke and aiaefie, 
1918) 

Over thirty species of this genus have been described as 
occurring in the caecum and colon of members of the horse 
tribe Most of them occur indifferentlv in horses, donkeys, 
mules and zebras, and are of cosmopolitan distribution 
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The genus has been split up into eight siibgenera, which some 
authors would treat as genera The four subgenera to be 
dealt with here may be separated by means of the following 
key ~ 


Elements of internal loaf-crown rod-like, 
originating near anterior margin of buccal 
capsule 

Elements of internal Icaf-crow n triangular 
plates, originating somo distance behind 
anterior margin of buccal capsule 

1 Wall of buccal capsule with a hoop-like 

thickening posteriorly 

Wall of buccal capsule without a posterior 
thickening 

2 Posterior end of female straight or slightly bent 

dorsallj 

Posterior end of female strongly bent dorsally 
and shaped somewhat like a human foot in 
lateral \ lew 


1 


[p 271 

C'iLICOCyCLt.S, 

[p 265 

Tbichonesia, 

[p 268 

Cylicostomuim, 

[p 272 
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Subgenus TRICHOKEMA Le Roux, 1924 

Synonym — Oyheoaiephanua Ihle, 1922 

Mouth-openmg circular Mouth-collar depressed Buccal 
capsule usually long and cylindrical, or somewhat narrowed 
antenorly The elements of the mtemal leaf-crown are short 
rods, situated m the immediate neighbourhood of the anterior 
margm of the capsule Tail of female usually straight 
Tj-pe-species — T {Tnehonema) longibursatuin (Yorke and 
Macfie, 1918) 

, Key to Species 

Bucetd capsule almost cylindrical . . 

Buccal capsule narrowed antenorly 

1 External leaf-crown contains 8 to 10 elements 
External leaf-crown contains 30 to 35 elements 

2 External leaf crown contains 8 elements 
External leaf-crown contams 1 4 to 18 elements 


1 

2 

calicaUun,p 267 
pocula(uni,p 268 
mtnwfiim.p 267 
longibursatum, 


1 Trichonema (Trichonema) longibursatum (Yorke and Macfie, 
1918) (Figs 123 & 124 ) 

Synonyms — Gyhcoaiomxim longibursatum Yorke and Macfie, 1918 , 
Cyheoatomum cahcaft/ornie Kotl&n, 1919 , Cyheostomum nanum 
Me, 1919 , Cyheostomum {Gyheoaiephanus) longibursatum Bile, 
1922 

Host — ^This species is recorded by Boulenger from horses 
at Sargodha, Punjab 

The length of both sexes is about 5-7 mm , and the maximum 
thickness about 0 2 mm The mouth-collar is low, but marked 
off from the body by a constnction The lateral cephahe 
papiilie are promment The buccal capsule is mder bebmd 
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Fig 123 




Fig 123 — Trichonema longibursatum Bursa of male A, vootral view ^ 

B, lateral view (From Baylis after Theiler ) 

Fig 124 — Trtchonema longibursatum A, genital cone and appendages, 
lateral view , B, genital appendages, ventral view , 

C, tips of spicules (From Baylis, after Yorko and Maefio } 
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than m front It measures 0 017-0 024 mm m length and 
0 026-0 032 mm m greatest \vidth The external leaf-cro^vn 
contains 14 to 18 elements The oesophagus is 0 24-0 34 mm. 
long The excretorj’^ pore and cervical papillte are situated 
at 0 2-0 22 mm from the anteriot extremity 
The dorsal lobe of the bursa is verj’^ long and narrow The 
tail of the female is 0 08-0 124 mm long, and the vulva is 
situated at 0 051-0 073 mm from the anus The eggs measure 
0 076-0 08 X 0 032-0 036 mm 

2. Tnchonema (Tnchonema) calicatum (Looss, 1900) 

Synonyms — CijathosloiHuin calicatum Looss, 1900 , Cyhehno- 
itomnin cah(.atniii Looss, 1902 , Cyhco‘!tomitm calicatum Gedoelst, 
1903 , Cyheostomum {Cyhco'ilcphanus) calicatum Ihle, 1922 

Host — Recorded by Bouleiiger from horses at Sargodha, 
Punjab 

The male measures 5 5-6 5 mm m length and 0 26-0 28 mm 
m maximum thickness the female 6 5-8 mm and 0 28- 
0 34 mm respectively The mouth-collar is flattened, 
measures 0 075-0 088 mm in width, and is marked off from 
the body by a slight constriction The buccal capsule is 
almost cylmdneal and measures 0 028-0 04 mm in length 
and 0 024-0 038 mm mindth Its Avails are slightly thickened 
posteriorly The external leaf-croivn contams 8 to 10 broad 
elements The oesophagus is 0 29-0 4 mm long The excre- 
tory pore and cervical papillae are situated at about 0 22- 
0 25 mm from the anterior extremity 
The bursa has a long, narrow dorsal lobe The tail of the 
female is 0 06-0 1 mm long, and the vulva is situated at 
0 04r-0 08 mm from the anus The eggs me^isure 0 064- 
0 068x0 036 mm 

3 Trichonema (Trichonema) mlnutum (Yorke and Macfie, 
1918) 

Synonyms — Cylicostomum imnutum Yorke and Macfie, 1918 ; 
Cyheostomum calicatum var minus Kotlan, 1920 , Cylicontomnm 
(Gylicostephanus) imnutum Ihle, 1922 

Host — ^Recorded by Boulenger from horses m the Punjab 
Both sexes measure about 4r-6 mm m length and 0 23- 
0 28 mm in maximum thickness The mouth-collar is 
moderately high, measures about 0 06 mm m diameter, and 
IS not marked off from the body The buccal capsule is wndest 
posteriorly It measures 0 02-0 028 mm m length and 
0 02 mm m ividth The external leaf-croivn contains eight 
broad elements, the mternal about 20 elements The oeso- 
phagus 18 about 0 28-0 34 mm long The excretory pore and ‘ 
cervical papiUaj are situated at 0 24-0 248 mm from the 
anterior extremity 
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The dorsal lobe of the bursa is short and broad The tail 
of the female is 0 035-0 07 mm long, and the vulva is situated 
at about 0 08-0 1 mm from the anus 


Trichonema (Trichonema) poculatum (Looss, 1900) 

Synonyms — Cyathostomum poculatum Looss, 1900 , Gyhchno 
stomum poculatum Looss, 1902 , Cylicostomum poculatum 
Gedoolst, 1903 , Cylicostomum {Cyhcostcphanns) poculatum Ihle, 


Host — ^Found twice by Boulenger in material from horses 
at Sargodha, Punjab Occurs m the caicum, usually in small 
numbers 

The male measures 8-9 mm in length and 0 36 mm in 
ma\imum thickness, the female 10-11 mm and 0 44 mm 
respectively The mouth-collar is flattened and contmuous 
with the body, and has a diameter of 0 12-0 128 mm The 
buccal capsule is nearly cylmdncal and measures 0 06- 
0 082 mm m length and 0 056-0 06 mm in width Its walls 
are thickened postenorly The external leaf-crown contams 
30 to 35 elements At about the middle of the capsule a rmg 
of irregular processes project from the bning The oesophagus 
IS 0 77-1 mm long The excretory pore and cervical papillse 
are situated at 0 46-0 56 mm from the anterior extremity 

The dorsal lobe of the bursa is rather large and rounded 
The genital cone is elongate, projectmg beyond the edge of the 
bursa The tad of the female is slender and measures 0 29- 
0 38 mm in length The vulva is situated at 0 15-0 16 mm 
from the anus 


Subgenus CYLICOSTOMUM Ihle, 1922 
Synonjm — Cylicoslomias Cif>xa, 1925 

External leaf-cro>vn consibcs of eighteen to twenty-four, 
mostly pointed, elements Internal leaf-crown composed of 
thin, triangular, radially-disposed plates, whose ongm extends 
backwards on to the mternal surface of the buccal capsule 
some distance from its anterior margm Buccal capsule 
rather short and thick-walled Tad of female straight or 
slightly bent dorsally 

Type-species — T (Cylicostomum) ssgt/pitacum Bailhet, 1923 
Key to Species 

Buccal capsule more them 0 03 mm long coronatum, p 270 

Buccal capsule less than 0 02 mm long I 

1 Mouth collar not divided mto “ bps ” , tail 

of female about 0 1 mm long legypttacum, p 269 

Mouth-collar divided into four “ bps ” , tail 
of female not more than 0 08 mm long lahtatum, p 270 
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5 Trichonema (Cylicostomum) segyptiacum Railliet 1923 
(Fig 125) 

Synonyms — Strongylus tetracanthtw Mehlis, 1831 (part) , Sclero- 
stoma quadridentatum Dujardm, 1845 (part) , Sclerostomum 
tetracanthum Diesing, 1851 (part) , Sclerostoyna hexacanthum 
Wedl, 1856 part) , Cyathostomum tetracanthum Molm, 1861 
(part) , Gyhchnostomum tetracanthum Looss, 1902 , Cyhcostomum 
tetracanthum Gfedoelst, 1903 , Cyhcostomuin {Gylicostamum) 
tetracanthum Ude, 1922 

Hosts — ^In some countries, e g , Eg 5 rpt, this is said to be the 
commonest species of Tnchonema m the horse and donkey 
It seems, however, somewhat doubtful whether it has yet been 
found m India Gaiger (1915) records “ Cyhchostomum 
tetracanthum ” as bemg very common m horses m the Punjab 
Boulenger (1921), however, did not find it there, even among 
the coUectaon m the Punjab Vetermary College, and it seems 
probable that the name was used by Gaiger m a collective 



Fig 125 — Tnchonema segyptiacum Anterior end , dorsal view 
(After Yorke and Maplestone ) 

sense for various species of Trichonema Baylis and Daubney 
(1923, h) record “ Cyhcostomum ieiracanthum (Mehl , 1831),” 
from a horse, as bemg represented m the collection of the 
Zoological Survey of India, but it is not certam that the 
specimens were of Indian ongm v Lmstow (1904) records 
“ Cyhchnostomum tetracanthum ” fi’om pomes on Iranativu, 
Ceylon, and quotes Looss, 1901 It is possible, therefore, 
that he may have been deahng with the species now known 
as Trichonema segyptiacum, smce this is the C tetracanthum 
of Looss 

The male of T segyptiacum measures 7-9 mm m length 
and about 0 3 mm m maximum thickness, the female 8-12 mm 
and 0 4-0 5 mm respectively The mouth-coUar is somewhat 
flattened, and scarcely distmct firom the body The buccal 
capsule measures about 0 012 mm m length and 0 06 mm m 
ividth, its greatest width bemg at the anterior margm Its 
walls are of irregular shape m optical section, with a somewhat 
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knee-shaped imuard bend The external Jeaf-cro^\n contains 
about 22 elements, the internal leaf-ciou n abourtu ice as many 
These originate behind the middle of the capsule The dorsal 
gutter IS represented by a blunt Icnob on the posterior mar*>'in 
of the capsule ' The oesophagus is 0 36-0 4 mm long ° 
The dorsal lobe of the bursa is rounded and not distinctly 
marked off The tail of the female is 0 1-0 12 mm long, and 
the vulva is situated at 014-0 2 mm from the anus The 
eggs measure 0 076-0 08x0 036-0 04 mm 

6 Tnchonema (Cylicostomum) coronatum (Looss, 1900) 

Synonyms — Cyalhostomuni coronatum Looss, 1900 , Cyhchnoilo 
mum coronatum Looss, ‘1902 , Cyhcostomum coronatum Gedoelst, 
1903 , Cyhcostomum (Cyhcostomum) coronatum Ihlo, 1922 

Host — ^Boulenger found this species to be very common 
m horses m the Punjab 

The male measures 7-9 mm m length and 0 34-0 36 mm in 
maximum thiclmess, the iemale 9-10 mm and 0 4-0 44 mm 
respectively The mouth-collar is rather low, and is marked 
oif by a slight constriction The buccal capsule is tluck- 
■\valled and nearly cylmdncal, but slightly narrowed in the 
middle It measures 0 037-0 05 mm in length and 0 024- 
0 028 mm in uidth The dorsal gutter does not project into 
the capsule * The external leaf-croun contains about 22 ele- 
ments, the internal Ifeaf-crown a large number The mso 
phagus IS 0 38-0 46 mm long TJie excretory pore and 
cervical papillm are situated a little behind the nerve-ring, 
at about 0 28-0 3 mm from the anterior extremity 

The dorsal lobe of the bursa is lather long and has nearly 
parallel sides The tail of the female is 0 16-0 2 mm Jong, 
and the vulva is situated at 0 12-0 14 mm from the anus 
The eggs measure 0 08-0 09 X 0 036-0 044 mm 

7 Trichonema (Cylicostomum) labiatum (Looss, 1902) 

Synonyms — Cyhchnostomum labtalttm Looss, 1S02, Cyhcostomum 
labiatum Gedoelst, 1903 , Cyhcostomum (Cyhcostomum) lab,atiim 
Hilc, 1922 

Host — This species was obtamed by Boulenger on several 
occasions, but usually m small numbers, from horses in the 
Punjab 

The male measures 7 7-9 mm m length and 0 33-0 4 mm 
in maximum thickness, the female 9 5-11 mm and 0 36- 
0 42 mm respectively The mouth-collar is constricted off 
from the body and divided to form four large " bps,” tuo of 
which are subdorsal and two subventral The buccal capsule 
IS very short (0 012-0 016 mm in length) and measures 
0 05-0 056 mm in width The dorsal gutter is represented 
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by a blunt tubercle The extemaJ leaf-crown contains about 
19 hag and pointed elements The oesophagus is 0 36-0 38 mm , 
long The excretory pore and eemcal papillae are situated 
]ust. behind the nerve-nng, at 0 3-0 38 mm from the anterior 
extremity. 

The dorsal lobe of the bursa is very short and rounded 
The tail of the female is 0 045-0 08 mm long and is shghtly 
bent dorstJly, but has a short point which is usually bent 
ventralfr The vulva is situated at 0 12-0 15 mm from the 
anus The eggs measure 0 076-0 08 x 0 032-0 038 mm 


Subgenus CYLICOCYCLUS Ihle, 1922 

Elements of internal leaf-crown usually small and numerous, 
generally m the form of fine rods, originating in the immediate 
neighbourhood of the antenor margin of the buccal capsule 
The posterior margin of the wall of the buccal capsule forms a 
hoop-like thickemng Tail of female straight or only shghtly 
bent dorsallr, very seldom strongly bent 
Type-species — T {Cyhcocydns) radiaium (Itooss, 1900) 

Key to Species 

External leaf-crown contains 32 to 48 elements . ‘insigne, p 271 
External leaf-crown contains about 20 elements nassatum, p 272 


S Triehonema (Cylicocyclus) insigne (Boulenger, 1917). 

Synonyms — Cyhchnostomum xnstgne Boulenger, 1917 , Cyhcosto- 
mwn ze^rtc Boulenger, 1920 (nec Cyhchnostomum zebras Turner, 
1920) , Cylicostomum ‘tnsigne Boulenger, 1921 , Oyhcostomum 
(Cyhcocyclus) insigne Ihle, 1922 

Host — According to Boulenger this is the commonest 
species of Triehonema m the Punjab, bemg foimd m almost 
every horse, often in ver^’- large numbers The adults are 
almost completely restricted to the hinder part of the colon, 
but larv® are “ foimd abxmdantly in the csecum, usually 
encysted in the sub-mucosa, rarely free ” - 

The male measures 11-12 5 mm m length and 0 62-0 7 mm 
m maximum thickness, the female 13 5-15 mm and 0 74- 

0 85 mm respectively The mouth-collar is rather high and 
IS marked off from the body by a constnetion The lateral 
cephahe papdlas are large and promment, projecting as horn- 
hke processes The buccal capsule is ivide and rather-shallow 
It measures 0 046-0 066 mm. in length and 0 13-0 2 mm. in 
Mudth A dorsal gutter is absent The external leaf-crown 
contams 32 to 48 pointed elements. The cesophagus is 0 7- 

1 mm. long, and the excretory pore and cervical papillse are 
situated near its posterior end 
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The dorsal lobe of the bursa is rather broad The tail of the 
female is sometimes slightly bent doreally, and measures 
0 16-0 25 mm m length The vulva is situated at 014- 
0 2 mm from the anus The eggs measure 0 075-0 088 X 
0 036-0 05 mnf 

9 Trichonema (Cylicoeyclus) nassatum (Looss, 1900) 

SjTionyms — Cyathostomum nassatumlLoo^, IQOQ , Gyhchnosfoiuwn 
nassatum I»ooss, 1902 , Cyltcosiomum nassatum Gedoekt, 1903 ; 
Gyhcostomum {CyUcocydus) nassatum Ihle, 1922 

Host — According to Boulenger this is, Tvith the exception 
of T tnaiyae, the commonest species of Trichonema m horses 
m the Punjab He found the variety parviim more abundantly 
than the t^Tpical form 

Tn the typical form the male measures 7-10 mm m length 
and 0 3 mm in maximum thickness, the female 9-14 mm and 
0 6-0 7 mm respectively. The mouth-collar is contractile, 
and is marked off from the body by a deep constriction 
Its transverse axis is longer than its dorso-ventral axis The 
lateral cephahc papdlse are rather promment The buccal 
capsule IS elhptical m section and is very short It measures 
0 036-0 04 mm in length and 0 08 mm m width Its ivalls 
are very thm antenorly The dorsal gutter extends to about 
the middle of the capsule The external leaf-crown contains 
about 20 elements The internal leaf-crown is composed of 
mmute rectangular plates The oesophagus is 0 48-4) 6 mm 
long 

The dorsal lobe of the bursa is broad and rounded The 
tail of the female is about 0 2 mm long and is slightly bent 
dorsally. The vulva is situated at about 0 17 mm from the 
anus 

9 a Var parvum Yorke and Macfie, 1918 

This variety is considered to differ from the typical form m 
size (average length, male 7 mm , female 8 8 mm ) and m 
havmg “ a third (small) lateral branch ” on the dorsal ray of 
the bursa The latter character does not appear to be veir 
distmctive, smce Looss’s figure of the bursa of T naesalum 
shows one such small branch on one side and tiro on the other- 
There is evidently considerable variation in this respect 

Subgenus CYLICOCERCUS Hile, 1922 

External leaf-crown composed of twenty to twenty-nme 
elements Elements of the internal leaf-crown hke those of 
the subgenus Cyltcosiomum, but the region of their ongm 
may extend back to a great distance from the anterior margm 
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of the buccal capsule Postenor end of female strongly bent 
dorsally, mth a pre-vulvar swelling, the whole somewhat 
resembimg a human foot when viewed laterally. 

Type-species — T {Cyhcocercus) alveaium (Ikioss, 1900) 

Key to Species. 

Buccal capsule, m lateral view, narrower 
antenorly than postenorly goldi, p 274 

Buccal capsule, m lateral view, wider antenorly 
than postenorly . . 1 

1 Bases of elements of mtemal leaf-crown form 
a reguleirly curved Ime estendmg further 
forward laterally than dorsally and ventrally catmaium, p 273. 

Bases of elements of mtemal leaf-crown form 
asmuoushne . . . . paUratum,^ 275 

10 Triehonema (Cylicocercus) catinatum (Looss, 1900). 

(Fig 126 ) 

Synonyms — Cyatkostomum catinatum Looss, 1900 , Cyhchnosto- 
mum catinatum Looss, 1902 , Oyhcostomum catinatum Gedoelst, 
1903 , Cylicoalomum {Cylicocercus) catinatunl Ihle, 1922 

Sost — ^Boulenger fotmd the typical form on several 
occasions m horses m the Punjab, usually m company with the 
vanety ps&udo-catinatum 



Fig 126 — Tnchonema catinatum, var pseudo-catinatum Antenor 
end , ventral view (After Yorke and Macfie ) 

In the typical form the male measures 7-8 mm m length 
and 0 35mm m maximum thickness, the female 9-9 6 mm and 
0 36 mm respectively The mouth-collar is distmctly marked 
off ffom the body The dorso-ventral axis both of the collar 
and of the buccal capsule is shghtly longer than, the latero- 
lateral axis The lateral cephahc papill® are fairly promment. 

NEBI T 
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The buccal capsule is wider than long, and its Trails are thicker 
laterally than dorsally and ventrally A dorsal gutter is 
absent The external leaf-cro^vn contains 20 to 22 elements 
The internal leaf-croAvn originates further fonvard at thn 
sides than dorsally and ventrally 

The dorsal lobe of the bursa is rounded and not marked 
off from the lateral lobes The posterior end of the female is 
bent dorsally at right angles to the body, and the tail is very 
short The vulva is situated at 0 06 mm from the anus 

10® Var pseudo-catinatum (Yorke and Macfle, 1919) Ihle, 
1922. 

Synonym — Cyheostomum pseudo-catmatum Yorko and Mncfie, 
1010 

This form, which was originally described as a distinct 
species, IS now generally considered not more than a vanety 
of T catinatum The specimens desenbed by Yorke and Macfie 
were small (male 6 2^ 0 mm long and 0 26 mm thick, 
female 6*1-7 7x0 32 mm), but mdinduals may occur of 
.1 size intermediate between these and the typical form 
Tlio buccal capsule measured 0 0225-0 029 mm m length 
«ind 0 034-0 0476 mm in greatest diameter The oesophagus 
measured 0 314-0 349 mm m length in the male and 0 322- 
0 363 mm in the female Ilile, hoivever, observed specimens, 
which he ascribes to this vanety, m which it measured up to 
0 37 inm m the male and 0 4 mm m the female The tail 
of the female measures, accordmg to Yorke and Macfie, on the 
average 0 069 mm , and the distance from vulva to anus 
0 061 mm 

Apart from measurements, the mam difference between this 
variety and the typical form is held to he m the appendages 
of the genital cone m the male These, as desenbed by Yorke 
.ind Macfie, consist of two pairs of promment, comcal pro- 
cesses In the typic<il form, as described by Iiooss, there 
IS one pair of blunt processes with notched outlmes As has 
been pointed out by-Boulenger (1921, a) and by Theiler (1923), 
there is a good deal of variation m the form of these appendages, 
and it seems doubtful whether they should be regarded as 
havmg vanetal significance 

11 Trichonema (CylicocercUs) gold! (Boulenger, 1917) 

Synonyms — Cyltchnostomumgold%'Bou\engeir,\^l’J, GyltcostotiMm 
qoldv Boulongor, 1921 , Gyheostomum {Gylicocerctm) yoldi IWe, 
1922 

Hosl — ^This species has been recorded from the horse m tlie 
Punjab by Boulenger 
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The male measures 5 2-7 5 mm m length and 0 23-0 3 mm 
m maximum thickness, the female 6-9 75 mm and 0 28- 
0 45 mm respectively The mouth-collar is high and marked 
off by a constriction The buccal capsule is shallow and 
bomewhat narrowed in front, and measures 0 02-0 032 mm m 
length and 0 045-0 06 mm m width The dorsal gutter is 
represented bj"^ a small tubercle at the base The external leaf- 
crowTi contams 20 to 22 elements, the mtemal leaf-croivn about 
36 The oesophagus is 0 3-0 5 mm long The excretory 
pore and cervical papillae are situated at 0 25-0 3 mm from 
the anterior extremity, about half-way between the nerve- 
ring and the posterior end of the oesophagus 
The dorsal lobe of the bursa is broad and rounded The 
postenor end of the female is bent dorsally almost at right 
angles to the body, and the tail measures 0 095-0 145 mm 
The \uilva is situated at 0 06-0 15 mm from the anus The 
-<i verage size of the eggs is 0 1 X 0 05 mm 


12 Tnehonema (Cylicocercus) pateratum (Yorke and Macfie, 
1919) 

Synonyms —Oyheostomum pateratum Yorko and Macfie, 1919 , 
Cyhehnostomum cymatostomum Kotlan, 1919 , C’ylicosComum 
cymatostomum Kotlan, 1919 , Oyheostomum (Cyhcocercus) 
pateratum Ihle, 1922 

Host — ^Boulenger records a smgle specimen from the colon 
of a horse at Sargodha, Punjab 
The male measures 8-11 mm m length ar.d 0 38-0 6 mm in 
maximum thickness, the female 8 4-15 mm and 0 39-0 7 mm 
respectively The mouth-collar is high and marked off by 
a constriction When fully extended its height is greater 
dorsally and ventrally than laterally The lateral cephaUc 
papillsB are promment The oral aperture is elliptical, ivithj 
its longer axis dorso-ventral The buccal capsule is elliptical 
in transverse section In lateral view its walls diverge 
anteriorly, while in dorso-ventral view they are almost parallel 
or even converge antenorly The capsule measures 0 025- 
0 028 mm m length and 0 08-0 097 mm in maximum vudth 
The dorsal gutter does not project into the capsule The 
external leaf-croivn contains 20 to 25 elements The mternal 
leaf-crown consists of numerous long, narrow elements arising 
from a smuous Ime at about the middle of the capsule The 
oesophagus is 0 53-0 76 mm long The excretory pore and 
cervical papillae are situated immediately behind the nerve- 
ring, at 0 3^ 36 mm from the anterior extremity 

The bursa is relatively short and without a distinct dorsal 
lobe The posterior end of the female is bent dorsally at 

t2 



276 


STRONOYLID^ 


right angles to the body The tail measures 0 105-0 143 mm 
in length, and the vulva is situated at 0 091-0 123 mm from the 
anus The eggs measure 0 088-0 1x0 04-0 044 mm 


2 Genus POTERIOSTOMUM Qiuel, 1919 
Synonym — Hcxodontoslomum Hile, 1920 

Elements of external leaf-crown numerous, those of the 
mternal leaf-croivn large and broad when seen from the 
exterior Sometimes six of the latter elements are longer 
than the rest Postero-lateral ray of bursa has an accessory 
branch The extemo-dorsal ray and the two pairs of branches 
of the dorsal ray leave the mam stem m its anterior half, 
and run almost at nght angles to it The dorsal ray is bifurcate 
only as far as the pomt of ongm of the more posterior pair of 
accessory branches Tail of female long, straight and free 
from swellmgs Adults parasitic m the large mtestme of 
Equidaa 

Genotype — Potenostomum %mparideniahim Quiel, 1919 

1 Potenostomum imparidentatum Quiel, 1919 (Figs 127 & 
128) 

Synonyms — Potenostomum plundentatum Quiel, 1919 , Eexo 
dontostomum markusi Hile, 1920 , ? Cyhchnostomum zebras 

Turner, 1920 

Host — ^This species was found once (a smgle specimen) by 
Boulenger m the colon of a horse at Sargodha, Punjab 

The male measures 11-14 mm m length and 0 6^ 76 mm, 
m maximum thickness, the female 13-21 mm and 0 9-1 15 mm. 
respectively The mouth-collar iS high and distmctly marked 
off by a constriction It has a diameter of 0 3-0 35 mm. 
The mouth is dorso- centrally elongate The buccal capsule is 
elhptical in section, mth its longer axis dorso-ventral It 
measures 0 052-0 07 mm m length and 0 15-0 22 mm m width 
Its walls converge anteriorly and mcrease gradually m thickness 
posteriorly The dorsal gutter extends to about the middle 
of the capsule The external Ipaf-crmvn contains about 
72 to 80 or more small, pomted elements the mtemal leaf-crown 
about 36 to 50 long and bluntly-pomted elements, six of which 
are much longer than the rest The oesophagus is 0 63-0 8 mm 
long The excretory pore and cervical papdlse are situated 
at or behmd the middle of the oesophagus 

The bursa of the male is short and broad, without a distmct 
dorsal lobe The tail of the female is 0 76-1 mm long, straight 
and tapermg to the tip, which is blunt The vulva is situated 
at 0 68-0 9 mm from the anus The vagina, is short (0 72 mm ) 



Anterior end, 

,28 -Pofmosfor»^«’» -Itoiler ) 
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3 Genus MURSHIDIA Lane, JOIl 

Sj'nonyms* — Plcrvlojihantnx Lane 1021 Mcmphi'tta Klmlil 
1922, Hcnr (/eZ/a Noveu-Lemairo, 192-1- , Pt»’n/f/opliart/ur M iten- 
berg, 1925, ? ^kjmohjo Novell Lemairc, 1024 

Body tapering anteriorly In the male the thickest portion 
of the body may be just anterior to the bursa Mouth-collar 
t 3 pically prominent laterally, incised dorsally and ventrally, 
so as to form tvv o lateral “ lips ” External leaf-croira composed 
of numerous fine elements originating along a curved line 
and shorter dorsally and ventrally than laterally, thus giving 
to the mouth the shape of a dorso-v'entral slit Buccal capsule 
more or less cylindrical, in some sjienes with two or more small 
teeth at its base The cuticular lining of the sectors of the 
oesophagus may or may not have a jilumose structure Antero- 
lateral ray of bursa divergent from the other lateral raj'S 
Postero-Iateral and externo-dorsal raj's frequently with 
a dorsal boss or accessory branch Dorsal ray typically with 
two pairs of accessory branches, which may be partially fused 
Spicules long and slender An accessory piece present 
Vulva close to anus Uterine branches parallel Adults 
parasitic in the alimentary canal of elephants, rhinoceroses 
and vvarthogs 

Genotype — Mnrshidia imirshda Lane, 1914 

Key to Sjiecies 

Spicules of male less than 1 mm long with fine, 
barbed pouits indica, p 281 

Spicules of male more than 1 mm long 1 

1 Each spiculo with a small, posteriorly directed 
spur near the tip , oesophagus about 0 5- 
0 0 mm long murshtda, p 278 

Each spicule with tip shaped like the head of 
a golf club, without posterior spur , oesophagus 
about 0 9—1 mm long falctfera, p -80 


1 Hurshidia murshida Lane, 1914 (Fig 129 ) 

Host — Indian elephant (emeum) , obtamed by Lane from 
various parts of India Specimens m the British Museum 
(Natural History) from Ceylon 


* Baylis and Daubney (1926), m discussmg the affinities between 
Muralndia, Ptertdopharynx and the other genera mentioned here, 
pointed out the probability that all these forms were congenenc 
Yorke and Maplestone (1926) have gone into the question carefully 
and have mdependently concluded that, with the possible exception ot 
Suiasonia, all these names should bo regarded as synonyms of Murahtdia 
Their conclusion, with the slight modifications which it entails in the 
generic diagnosis, is adopted here 
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The male measures about 18-20 mm m length and 0 6 mm 
m maximum thickness, the female about 22-28 mm and 
0 7-0 9 mm respectively The cuticular stnations are at 
mtervals of 7/i The buccal capsule measures 0 075-0 12 mm 
m diameter The external leaf-crown contams 60 elements. 
The oesophagus is 0 &-0 57 mm long The nerve-rmg la 



0 1 mm. 


A 



Qi mm. 

Fig 129 — Murslndia murshtda A, antenor end, viewed from left 
side , B, bursa of male, lateral view (After Lane ) 

Situated at 0 3 mm , the excretory pore at 0 8 mm , and the 
cervical papillae at 0 85 mm , from the anterior end 
The lateral raj^s of the bursa of the male have swollen baises. 
The three branches of each half of the dorsal ray are at about 
equal distances The spicules are about 1 3 mm long, and 
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their tips are bent dorsally At the angle there is a small, 
posteriorly-directed spur The tail of the female is 1 6- 
2 2 mm long, and tapers to a slender pomt The vulva 
IS situated at 2 3-2 0 mm from the posterior end, and has 
rather promment lips The vagina measures 0 5 mm in length, 
the ovejectors 0 375 mm and the iitcrme branches 5 5 mm , 
according to Lane Mature eggs were not observed by Lane 
According to Witenberg (1925) they measure 0 072x0 048mm 

2 Murshidia falcifcra (Cobbold, 1882) Lane, 1915 

Synonyms — SlrongytuD faJctfcr Cobbold, 1882 , CyUcostoma 
Jalcrfcr Mittcr, 1912 , Cyhcostomum falctfentm Rovlliet, Henry 
and Baucbo, 1914, Murthidm falcifcr hano, 1914 

Host — Indian clepliant (cmcum) , recorded from various 
parts of India bj' Lane, from Burma by Evans and Eennie, 
and from tlie Andamans by Bhalerao Specimens m the 
British Museum (Natural History) from CJcj^lon 
The male measures 22-27 mm in length and about 0 9 mm 
m maximum thickness, the female 24-32 mm and about 1 mm 
respectively The cuticulnr striations are at intervals of 7 fi 
The buccal capsule measures 0 1-0 13 min in diameter The 
external leaf-crovn contams, according to Lane, 80 elements 
on each side, or, accordmg to Witenberg (1925), 40 on each 
side (80 m all) The oesophagus is about 0 9-1 mm long 
The nerve-nng is situated at about 0 6 mm from the antenor 
end, the excretory pore at the level of the posterior end of the 
oesophagus, and the cervical papillm a little behmd this, 
at 1 2 mm from the anterior end 

The bases of the lateral rays of the bursa are not swollen 
Of the three branches of each half of the dorsal ray, the two 
anterior are close together and somewdiat separated from 
the posterior The spicules are about 1 5 mm long accordmg 
to Lane, or 1 69-1 79 mm according to Witenberg Their 
tips are bent dorsally and shaped like the head of a golf-club, 
"Without a postenor spur The shafts are curved just before 
the tenmnal bend “ The middle third of each spicule is 
provided with two meurved ate, ndged obhquely m a plumose 
fashion, formmg a gutter , on the last third of the 
these ate fuse, formmg a canal which opens at the curved end 
•of the spicule There is a small S-shaped, curved accessoiy 
piece, 0 05 mm long, visible from the sides only A telamon 
18 present ” (WttendeTT^) ^ 

The tail of the female is 1 69-2 2 mm long, ana nas a pan ot 
papillae at 1 5 mm from the tip The vulva is situated a 
about 3 mm from the postenor end Its bps are usually 
only shghtly thickened The eggs measure 0 05x003 mm 
(Lane), or 0 084X 0 041 mm (Witenberg) 
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3 MursMdia indica (Ware, 1924) Yorke and Maplestone, 1926 
(Fig 130) 

Synonym — Ptendopharynx indica Ware, 1924 

Host — ^Indian elephant , Malabar, South India 
The male measures 15-18 mm m length and 016 mm in 
maximum thickness, the female 19-22 mm and 0 7 mm 
respectively The cuticular stnations are at mtervals of 12 ja 
The mouth-collar is marked off by a groove The buccal 
capsule measures 0 06 mm m length and 0 1 mm m vndth 




Fig 130 — Murshtdia indica Bursa oi male, lateral \ic\v 
(After Ware ) 


The oral aperture is rectangular The external leaf-ciown 
contams 42 elements, which are muted for about half their 
length The oesophagus is 0 52 mm long m the male, 0 63 mm 
m the female For a distance of about 0 08 mm at the anterior 
end its cuticular hnmg has a plumose structure The nerve- 
ring is situated at 0 25 mm , the excretory pore at 0 88-1 08 mm , 
and the slender, antenorly-duected cervical papillae at 0 98- 
1 2 mm , from the anterior extremity 
The spicules measure 0 85 mm m length, and are slender and 
provided mth finely plumose alae except at the tips The tip 



282 


STRONOYLID^ 


of each spicule is bent dorsally and has a very fine, barbed 
point The accessory piece is saddle-shaped and measures 

0 1 nun in length and 0 05 mm in width The body of the 
female is suddenly constricted behind the vulva The tail 
IS 0 8-1 mm long, and tapers to a fine pomt The vulva is 
situated at about 0 1 mm from the anus, opens posteriorly, 
and IS covered ventrally by a large prominence of its antenor 
hp The utenne branches originate at a distance of 0 55 mm 
from the vulva Each has a powerful ovejector at about 

1 28 mm from the vulva The eggs measure 0 06 x 0 035 ram 
(average) 


4 Genus KHALILIA Neveu-Lemaire, 1924 

Synon 5 Tns — Amna Lane, 1914, nec Girault, 1913, Amirotdes 
Strand, 1929 

Cuticle thick, sometimes with bosses in front of the bursa 
m the male External and mtornal leaf-crowns present 
Buccal capsule very shallow, with thick walls QEsophagus 
hourglass-shaped, "with a large oesophageal funnel and lined 
almost throughout with thickened cuticle Dorsal lobe of 
bursa may be enormously elongate Prebursal papillae long 
and slender, appearmg as adchtional rays All the bursal 
rays relatively long and slender, more particularly the dorsal, 
which IS cleft almost to its base Accessory branches of dorsal 
ray typically two pairs, ansmg from the bifurcate portion 
One pair may be much reduced Spicules extremely long and 
filiform An accessory piece present Vulva close to anus 
Uterme branches parallel Adults parasitic m the alimentary 
canal of elephants and rhmoceroses 

Genotype — Khaltba rh^nocerotis Neveu-Lemaire, 1924 


1 Khahlia pileata (Railhet, Henry and Bauche, 1914) 
(Fig 131 ) 

Synonyms — Cyhcostomttin ptleatum BoUliofc, Henry and Bauclio, 
1914 , Annra omra Lono, 1914 , Armra pileata Lano, 1915 

Host — ^Indian elephant (caecum) , recorded by Lane from 
Muifehidabad and Travancore 

The male measures 9 5-10 mm in length and 0 4-0 0 ram 
m maximum thickness, the female 11 ^14 mm and 0 55- 
0 75 mm respectively The cuticle has transverse stnations at 
intervals which, m the oesophageal region, may measure up 
to 30 fc The buccal capsule measures 0 025^ 04 mm in 
length and up to 0 128 mm m width postenorly Each of the 
leaf-crowns contains 32 to 30 elements, those of the external 
crown being stout The oesophagus is very short (0 55- 
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Khalil, however, has described the presence of an accessory 
piece 0 165 mm long 

The tail of the female is rather blunt, measures 0 iS- 
0 5 mm m length and bears a pair of papillre at 0 25 mm 
from the tip The vulva is situated at 0 7-0 75 mm from 
the posterior extremity Tlie vagina runs forward for 
a distance of about 2 mm before givmg off the utenne branches, 
which also run forward The eggs measure OOG-O073X 
0 03-0 045 mm 

5 Genus QUILONIA Lane, 1914 

Synonyms — Evansia Railliet and Honry, 1913, ncc Scott, 190G, 
Nematevansia Ihle, 1919 , Paraqmlonm Novcu-Lemaire, 1924 

External leaf-crowii composed of a feiv long elements 
Internal leaf-crown present or absent Buccal capsule a wide, 
shallow rmg, its wall widely separated from the hnmg of the 
mouth-cavity, which is bounded by the elements of the leaf- 
crowns The latter extend backwards and are contmuous 
with the cuticle hnmg the oesophageal funnel Teeth may be 
present at the base of the buccal capsule Lateral rays of 
the bursa rather divergent from each other The extemo- 
dorsal rays spring from the median stem of the dorsal ray 
toAvards its base Dorsal ray cleft for about one-tlurd of its 
length Each of its mam branches gives off twn small 
accessory branches An accessory piece present Vulva in 
postenor third of body Uterine branches opposed, but the 
posterior branch turns and runs antenorly Adults parasitic 
m the mtestme of elephants and rhmoceroses 

Genotype — Quilonta renniei (Railliet and Henry, 1913) 

Kexj to Species 

External leaf crown contains 18 elements, dorsal 

ray of bursa about 0 35 mm long renma, p *.81 

EKtomal leaf crown cpntams 10 elements , dorsal 

ray of bursa’abo'ut 0 S'! mm long travancra,p -80 


J Quilonia renniei (Railliet and Henry, 1913) Railhet, Henry 
and Bauche, 1915 (Fig 132 ) 

Sjncnyms — Evansia rcnmci Railliet and Henr>’, m Bailbol, 
Henry and Joyoux, 1913 , <?ut/onta quilona Lane, 3914 , Acwitw- 
cwjnsm rennict Ilile, 1919 

Most — ^Indian elephant (ccDcum) , recorded from Travancore 
by Lane, and from Burma by Etmns and Renmc 
The folloAvmg description IS taken mnmlyfrom Lane (1914, n), 
AAith the addition of a fcAv details giv'cn by Khalil (1923, 6), 
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The male measures about 15 mm m length and 0 6 mm m 
mavinium thickness, the female about 20 mm and 0 85 mm 
respectively The cuticular stnations are at mtervals of about 
31 fi The mouth-collar has a diameter of about 0 2 mm , 
the buccal capsule of 0 IG mm The external leaf-crown 
contains 18 elements, uliicli project beyond the surface of the 



A 



B 


Fig 132 — Quilonia renniei A, antenor end, viewed fixim left side , 
B, bursa of male, lateral view (After Lane ) 

bead The ossophagus is about 0 8 mm long The nerve- 
rmg is situated at 0 4 mm , the excretory pore atO 65 mm , and 
the cervical papillae at 0 85 mm , from the anterior extremity 
The dorsal ray of the bursa is comparatively short (about 
0 35 mm ) The lateral and ventfal rays are slender The 
spicules measure 0 825 mm m length, the accessory piece 
0 ITS mm 
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The tail of the female is sharply pointed and measures 2 mm 
in length It bears a pair of papilla? at 1 2 mm from the 
tip The vulva is situated at 6 mm from the posterior end 
The eggs measure, according to Khalil, 0 075-0 0815X 
0 0375 mm 


2 Quilonia travancra Lane, 1914 

iSynonyms — Eiansia travancra Laiio, 1915 , NcmatevUima Ira 
lancra Ihle, 1919 

HoU — Indian elephant , recorded from Travancore bj 
Lane 

The male measures about 18 mm in length and 0 65 mm 
in maximum thickness, the female 20 mm and 0 9 ram 
lespectively The cuticiilar striations are at intervals of 
37 p, The mouth-collai measures 0 26 mm , the buccal 
capsule 0 18 imn m diameter The external leaf-ciovn 
contains 10 elements, which do not project beyond the surface 
of the head The oesophagus is about 0 75 mm long The 
nerve-ring is situated at 0 45 mm , the excretoiy pore and 
ceivical papilliB at 1 mm , from the anterior extremity 
The dorsal ray of the bursa is comparatively long (about 
0 85 mm ) All the rays are stouter than in Q renntei The 
spicules are about 0 9 mm long, and have a sinuous outline 
near the tip The accessory piece is 0 2 mm long 
The tail of the female measures 2 3 mm in length, and has 
a blunt tip The caudal papilla? are situated at 0 9 mra 
from the tip The vulva is at a distance of 5 8 mm from the 
posterior end The eggs measure 0 n7x 0 045 ram 


b Genus KILULUMA Skrjabin, 1916 

Mouth-collar divided by grooves into six sections, each 
bearing one of the cephalic papilla? Buccal capsule shallow, 
cylindrical, with thick walls An external leaf-crown of six 
elements present, these arising from the base of the buccal 
capsule and projecting from the mouth-opening Prebursal 
papillce of male appear as an additional pair of ventral rays 
within the bursa Externo-dorsal rays ongmate separately 
fi om the dorsal ray and appear as an extra pair of lateral rays 
Dorsal ray with one pair of accessory branches, arising high 
up on the mam stem The tips of these branches may be 
bifuicate Spicules broad, alate, and tivisted distaUy An 
accessory piece present Vulva near the anus Uterine 
br.inches parallel Adults parasitic in the alimentary canal of 
ilimoceroses 

Genotype — K’hihana stylosa (v Lmstovv, 1907) 
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1 KUnluma stylosa (v Lmstow, 1907) Skrjabin, 1916 

Synonym — Ddetroccphalus stylosua v Lmstow, 1907 

Host — ^This Species is recorded both by v. Lmstow and by 
Skrjabm from the stomach of Rhinoceros afrtcanus m East 
Africa Baylis and Daubney (1923) referred to it some speci- 
mens' from the stomacii of Rhinoceros unicorms [jR indicits] 
from Janakpur, Nepal 

The description given by v Lmstow (1907, a) was consider- 
ably amplified by Skrjabm (1916, 6), who assumed that he was 
dealmg with the same species Thapar, however, has descnbed 
a' whole senes of supposedly distmct species from the African 
rhmoceros The differences between several of these are so 
slight that the species are regarded by Taylor (1925, a) as 
synonymous, but it is not certam whether any of them are 
identical with the species stylosa of either of the earlier 
descnbers, nor can it be considered certam that Skrjabin’s 
species was identical with v Lmstow’s 

The male of K stylosa, accordmg to v Lmstow, measures 
16 mm in length and 0 77 mm m thickness, the female 20- 
26 mm and 1*38 mm respectively Skrjabm gives 19 mm 
and 0 935 mm for the male, 21 mm and 1 12 mm for the 
female The length of the oesophagus is given by v Lmstow 
as 1/29 of the total length m the male, 1/34 m the female 
[» e about 0 55 mm and 0 76 mm respectively] Skrjabm 
gives 0 578 mm m the male, 0 595 mm in the female The 
cervical papillse, accordiig to v Linstow, are at 1-1 mm from 
the antenor end , according to Skrjabm, at 0 85 mm m the 
male and at 0 952 mm m the female They have long, 
fiagellate termmations The nerve-nag, accordmg to Skrjabm, 
IS at 0 2-0 22 mm., and the excretory pore (m the female) 
at 0 88 mm , from the antenor end. 

The spicules are 3 2 mm long accordmg to v Lmstow, or 

2 72 mm accordmg to Skrjabm Their tips are pomted 
accordmg to the former, spatulate accordmg to the latter 
author The tail of the female, according to v Lmstow, 
measures 0 35 mm m a specimen 20 mm. long Skrjabm 
gives the length of the tail as 0 374 mm The vulva is situated 
at a distance of 0 48 mm (v Lmstow) or 0 52 mm (Skrjabm) 
from the posterior extremity. The eggs measure about 
01x0 055 mm accordmg to both authors. 
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7 Gemis BOURGELATIA Railhet, Henry and Bauche, 

1919 

Buccal capsule shallow and cyhndncal, its wall thick and 
composed of tivo portions, of which the posterior is more or 
less contmuous ■with the cuticular hnmg of the wide, shallow 
oesophageal funnel External leaf-cro^vn composed of about 
t« enty large, pomted elements , internal leaf-crown of the 
same number of bifid elements Ventral rays of bursa parallel 
and closely applied to each other Bursa incised near the 
tips of the ventral rays giving the appearance of a pair of 
additional lobes Antero-lateral ray somewhat shorter than, 
but not divergent from, the remaining lateral rays Extemo- 
dorsal rays origmate high up on the mam dorsal stem Dorsal 
ray cleft for almost half its length A smgle accessory branch 
springs from each mam branch An accessory piece present 
Vulva close to anus Uterme branches parallel Adults 
parasitic in the mtestme of pigs 

Genotype — Bourgdatm diditcta Railhet, Henry and Bauche, 
1919 


1 Bourgelatia diducta Railliet, Henry and Bauche, 1919 
(Figs 133 & 134) 

Host — Domestic pig (caecum) This species, which was 
origmally recorded from Annam, is also recorded from Bengal 



Fig. 133 —Bourgdatia dtducta Anterior end , dorsal view (From 
Hall, after RajUiet, Henry and Bauclie ) 

by Maplestone, who found it to be present m 42 out of 49 pigs 
exammed m Calcutta , 

The foilowmg description is taken from the accoimt 
RaiUiet, Henry and Bauche, supplemented by that of Maple- 
stone 
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The male measures 8 85-12 5 mm in length and 0 4-0 6 mm 
m mdximum thickness, the female 10-13 5 mm and 0 5- 
0 64 mm respectively The cuticular striations are at mtervals 
of 5-7 n m the middle region of the body. The buccal capsule 
measures 0 036-0 04 mm m length and 0 068-0 072 mm in 
width It IS composed of an anterior rmg-shaped portion, 
surroundmg the bases of the leaf-crowns, an/i a posterior 
cup-shaped portion into vhich the former fits Each of the 
leaf-cromis contams 21 elements, those of the mtemal croivn 
bemg bifid The oesophagus is club-shaped and measures 
about 0 65-0 95 mm m length m the male, 0 75-0 1 mm. m 



Fjg 134 — Bourgdatia dtducta Postenor end of male , lateral view 
(From Hall, after Railliot, Henry and Bauche ) 

the female The excretory pore is situated at 0 268-0 36 mm , 
and the cervical papillae at 0 396-0 55 mm , from the anterior 
end 

The bursa of the male is marked ofiT by notches mto dorsal, 
lateral and ventral lobes The gemtal cone is a pomted 
structure with a large papilla on each side of its base The 
spicules, accordmg to Maplestone, “ appear to emerge through 
a separate canal dorsal to the mtestmal opemng ” . They 
measure 1 12-1 33 mm m length and have transversely 
stnated alse The accessory piece, accordmg to Railhet, 
Henry and Bauche, is about 0 135 mm long and of ill-defined 
shape Accordmg to Maplestone it is a defimte structure 
0 148-0 16 mm long, and the rmg-shaped structure figured by 
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the origmal descnbers is probably the anteiior edge of a funnel- 
shaped telamon 

The tail of the female is 0 297-0 376 mm long accordmg to 
Maplestoiie, or 0 4—0 425 mm according to Railliet, Henry and 
Bauclie The caudal papillae, accordmg to the latter authors, 
aie as 3 unmetrically placed, at 0 11-0 14 mm from the tip 
The vulva is prominent, and is situated at 0 95-1 mm from 
the posterior end, accordmg to the origmal description, or at 
0 535-0 554 mm from the anus [about 0 83-0 93 mni from 
the posterior end] accordmg to Maplestone Railhet et al 
give the dimensions of the eggs as 0 069-0 077 X 0 038- 
0 042 mm , Maplestone gives 0 058-0 06X0 036-0 038 mm 


Subfamily (ESOPHAGOSTOMINiE Railhet, 1915 

Buccal capsule cjdmdncal or large and subglobular A trans- 
v^erse ventral cervical groove present The cuticle of the 
anterior end may be dilated to form a cephalic vesicle, Imiited 
on the ventral side by the cervical groove Parasites of the 
ahmentar}' tract of mammals 

Key to Genera 

Mouth directed antero-vontrallj , buccal caj> 
sule deep and subglobular 
Mouth directed anteriorly , buccal capsule 
shallow and ring-shaped . . 

1 Cer\ ical groove completely encircles the neck 
cephalic mflation e's.tends posteriorly to form 
doi-sal and ^ entral flaps 
Cemcal groove usually limited to the \ entral 
and latei al surfaces , cephalic inflation when 
present docs not form dorsal and ventral flaps 


ChadeutiAjP SOS 
1 

Bo&icouv, p 305 

[p 200 
CCSOnCAGOSTOMC 31 


1 Genus CESOPHAGOSTOMUM Molm, 1861 

Synonyms — Hypostomitm Stewart, 1S98 , CEsophagoitomoick’f 
Schwaitz, 1928 

Anterior end usually with a cuticular inflation or vesicle, 
limited behmd, at the level of the excretorj' pore, a trans- 
verse ventral groove, uhich extends foi a varymg distance 
on to the lateral surfaces Lateral aim maj' be present, 
ongmatmg at the level of the groove An external and 
usuallj’^ an mternal leaf-croum present The oesophageal 
fuimel occasionally contains three teeth Medio-lateral and 
postero-lateial raj's of bursa closely apphed to each other aiif 
somewhat diveigent from the antero-lateral ray Externo- 
doisal rajs originate high up on the mam stem of the dorsal 
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ray, which is bifurcate in its postenor two-fifths A much- 
reduced accessory branch arises from each of the main branches 
An accessory piece present Vulva near the anus Uterine 
branches parallel Adults parasitic m the intestme of 
mammals (chiefly Ungulates and Primates) 

(Genotype — (EsophagosUmum dentahm. (Rudolphi, 1803) 

The genus (EsopJiagostomum was divided by Railhet and 
Henry in 1913 into three subgenera, (Esophagostomum, Pro- 
teracnm, and Hysteracrum To these a fourth, Conoweberia , 
was added by Hile in 1922 Goodey (1924), Thornton (1924) 
and Bayhs and Daubney (1926) have all expressed the view 
that such a division of the genus is unnecessary. Travassos 
and Vogelsang (1932) have recently raised the question again 
and have not onty revived the four subgenera already men- 
tioned, but have added two further subgenera, Bosicola 
Sandground, 1929, and llileia Travassos and Vogelsang. 

The name Bosicola was used m a generic sense by Sand- 
ground for a form which was subsequently admitted to be 
identical with (Esophagostomum radiaium (Rud ). This species 
and two other forms, Bourgelaiioides traguli Chandler and 
(EsophagosUmum curvatum Maplestone, appear to the wnter 
to have m common several characters which mark them off 
distmctively from all the other species of (Esophagostomum, 
and it seems justifiable to place them together in a group of 
genenc rank, for which the name Bo<tirola must be retamed 
on the ground of pnority 

The species (Esophagostomum trid&ntaium Maplestone does 
not fall naturally mto any of the subgenera mentioned, but 
appears to be a typical (EsophagosUmum except for the special 
development of the oesophageal funnel Apart from Bosicola. 
however, the subgenera are based on characters winch are, 
m the writer’s opmion, of specific value only These characters 
are the position of the cervical papiUse, the shape and degree 
of development of the oesophageal funnel and whether or not 
it contams teeth, the number of elements m the external 
leaf-crown, and the des^'ee of develnr>tnent of the lateral 
alae 

The genus (Esophagostomoides Schwartz, 1928, is here treated 
as a synonym of EsophagosUmum. It is stated to differ 
from the latter chiefly m lacking a ventral cervical groove 
and in having a simpler type of ovejector apparatus m the 
female But both Schwartz, in the genotype, and Maplestone, 
m 0 traguh, describe a definite constriction of the cuticle 
in the oesophageal region, and in view of the differences m 
the extent and degree of development of the cervical groove 
betw'een species usually assigned to Esophagostomum, it 
appears doubtful whether the condition found in these two 

Tr2 
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forms 18 of more than specific importance The absence of 
the “ kidney-shaped pars ejectrix ” of the ovejector, usually 
present m OSsopJmgostomum, can, by itself, hardly be regarded 
as a generic character 


Key to Species 

Parasites of swine 
Parasites of yuminants 
Parasites of Primates 

1 Spicules of male less than 1 mm long 
Spicules of male more than 1 mm long 

2 External leaf-crown contains 9 elements 
External loaf crown contains 10 elements 

3 External leaf-croivn contains 9 elements 
External leaf-crown contains 14 to 1 6 elements 

4 Length of adult about 3 mm 
Length of adult over 7 mm 

6 Cephalic inflation absent , spicules of male 
less than 1 mm long 

Cephalic inflation present , spicules ol male 
more than 1 mm long 

6 External leaf-crown contains 18 elements 
External leaf-crown contains 12 elements 
External leaf-crown contains 10 elements 

7 Teeth m oesophageal funnel largo and ansmg 

near its base 

Teeth m oesophageal funnel small and ansmg 
near its anterior end » 

8 Spicules of male up to 1 6 mm long 
Spicules of male up to 2 mm long 


1 

4 

7 

2 

3 fp 294 

quadnspimilatim, 
maplestonei, p 2915 
deniatum, p 292 
bievicaudum,p 294 
Iraquh, p 304 


columbtanum.p 297 
6 

venulonmii'p 296 
aspcrunifP 207 
indtmm,p 299 

tndentatum,p 303 
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1 CEsophagostomum dentatum (Rud , 1803) Mohn, 1861 
(Fig 136 ) 

S 3 monyms — Slrongylvs dcnlaiim Rudolphi, 1803 , Siiongijlti^ 
{Sderostoma) dentatus Rudolphi, 1809, Sclcrostoma dcnlaluni 
de Blainville, 1828 , CEsophagoslomum svbidatum Molin, 1861 , 
Strongylns folhculana Ostertag, in Olt, 1808 

Host — ^This species is a common and widely-distributed 
parasite of the domestic pig, and has also been recorded from 
peccanes in America Maplestone records it as occurring 
m small numbers m stvine slaughtered m Calcutta 

The male measures 8-10 mm m length and 0 2-0 3 mm m 
maximum thickness, the female about 9 7-14 5 mm and 
0 4-0 5 mm respectively The cephalic mflation i& veil 
developed The cervical groove extends some distance on to 
the lateral surfaces Lateral alaJ are absent The buccal 
capsule has almost parallel sides Its mternal diameter is 
0 036-0 042 mm The extenial leaf-crov n contams nine 
elements, which project beyond the oral aperture The 
internal leaf-crown contains 18 small elements The oeso- 
phagus IS club-shaped and is not svoUen at the anterior end 




[ [ A. antenor 

Fig T5, posterioi nOl- 

„.pl«wo' The eggs 

„na >s about 02™® Stents ate eegmen 

va^na/- 042inin Their 

“tSe^S^Tetoty o£ hh. at^/^four'^-ra-n 

=a:ss=F"=-”’"'“' 

of -penetratinc 



294 


STRONG YlilD.® 


2 CEsophagostomum quadrispinulatum (Marcone, 1901) 

Ahcata, 1935 

Synonym — (Esopltagostomum longicaiidnm Goodey, 192) 

Host — This species was ongmallj’^ recorded fioni the large 
intestine of the pig ui New Guinea It has since been found 
in the same host in other parts of the w'orld, and has probabl^'^ 
often been confused with O dcnlatum Maplestone (1930, a) 
records it from pigs slaughtered in Calcutta 

Goodey s description was based on nnmatuie spcciinens, 
and few measurements were given Maplestone lias given 
a furthei account of the species, from which most ol the 
measurements in the folloivuig description are taken 

The worm closely resembles O deniainm in general appear- 
ance The male measures 6 56-8 85 mm in length, the female 
8 33-10 36 mm The buccal capsule is somewhat wider 
posteriorly than anteriorly, and its walls are bent inw'ards 
at the anterior edge, forming an acute angle in optical section 
The internal diameter of the capsule anteriorly is 0 04- 
0 044 mm , posteriorly 0 056-0 064 mm The leaf-crowns 
are as in 0 denUitum The oesophagus measures, according 
to Goodey, 0 38-0 42 mm in length, and a characteristic 
feature is that it has a small but distinct swelling at its anterior 
end The cervical papillm are situated somewhat behind the 
middle of the oesophagus 

The spicules measure 0 78-0 88 mm m length according to 
Maplestone, or 0 91-0 95 mm accordmg to Goodey The 
accessory piece is trow'el-shaped, as in 0 dcntaluvi, and 
measures, according to Maplest,one, 0 104-0 12 nira m length 
(average 0 1 14 mm ) The tail of the female is 0 36-0 37 mm 
long according to Maplestone, or 0 4()-0 47 mm accordmg to 
Goodey The vulva is situated at a distance of 0 38-0 52 mm 
from the anus, or, according to Maplestone, 0 812-0 99 mm 
from the posterior end The eggs measure 0 048-0 052 X 
0 028-0 031 mm (Maplestone) 

3 CEsophagostomum hrevicaudum Schwartz and Alicata, 1930 

Synonym — CEsophagostomum siits Maplestone 1930 

Host — Domestic pig (caecum and large intestine) Ihis 
species IS recorded from the United States of America by 
Schwartz and Alicata Accordmg to Maplestone, it is the 
commonest species m pigs slaughtered in Calcutta 

The male measures 6 2—8 75 mm m length and about 
0 3-0 45 mm m maximum thickness, the female 6 4-1 1 4 mm 
and about 0 3-0 48 mm respectively The worm is similar 
in general appearance to O dontalum The buccal capsule 


* Journ Paiasitol xm, p 216 
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measures 0 016 mni in length and about 0 04 mm m mdth 
As seen m optical section, its walls, according to Schwartz 
and Ahcata, are separated by an annular groove into “ a more 
or less triangular apical portion and a more or less spherical 
basal portion ” The external leaf-crowm contains 14 to 16 
elements, the mternal 28 to 32 The cephahc inflation is well 
marked The cervical groove, which extends on to the sides, 
is situated at about 0 17-0 24 mm from the anterior end 
The (Esophagus has a slight swelling anteriorly, and measures 
about 0 36-0 45 mm in length in the male, 0 43-0 5 mm 
in the female The nerve-ring is situated at about the level 
of the cervical groove, and the cervical papillae behind the middle 
of the oesophagus, at about 0 33-0 38 mm from the an+erior 
end 

The spicules are about l-I 3 mm long The accessory 
piece IS shaped as in 0 dentatum and measures 0 098-0 12 mm 
m length The tail of the female is bent dorsally Its length, 
according to Schw^artz and Alicata, is only 0 081-0 12 mm , 
but Maplestone gives it as 0 356-0 515 mm The vulva is 
situated at 0 19-0 225 mm from the tip of the tail, accordmg 
to the American authors Maplestone states that it is at 
0 614-0 792 mm from the anus The vagma is 0 218- 
0 285 mm long^ The eggs measure about 0 053-0 068 X 
0 028-0 045 mm 

4 (Esophagostomum maplestonei (Schwartz, 1931) emmd 
Schwartz, 1932 

Synonyms — (Esophagostomum conicum Maplestone, 1930 nec 
Molm, 1861 , (Esophagostomum maphstom Schwartz, 1931, 
(Esophagostomum conoidcs Maplestone, 1931 

Host — Domestic pig (csecum and large intestine) , found 
by Maplestone in 9 out of 49 pigs slaughtered in Calcutta, 
but never m large numbers 

The male measures 6 87-7 91 mm in length and about 
0 32-0 34 mm in maximum thickness, the female 8 2-9 1 mm 
and 0 45-0 5 mm respectively “ The external appearance of 
the anterior end is qfuite distinctive, as the w'^orm is relatively 
broad m proportion to its length , it tapers towards the 
anterior end from about the level of the cervical papillae, and 
there is no distinct mouth-collar The ventral cervical 
groove IS deep and the anterior cuticular hp of the groove 
overhangs it ” {Maplestone) The groove is situated at 
about 0 16-0 18 mm from the antenor end The cephahc 
inflation is not well marked The w'alls of the buccal capsule 
aie “ comma-shaped ” m optical section, ivith the broad end 
anterior The capsule measures about 0 04 mm m length 
and 0 08 mm in width “ There is a distmct groove encirclmg 
its inner surface shghtly anterior to the middle, from which 
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both leaf ctoatos appear to anse ” Each ]eaf-cro\vn contains 
30 elements The oesophagus (in the female) is about 0 67- 
0 71 mm long It is “ relatively broad, with a distinct 
oesophageal funnel ” The cuticular Immg is produced into 
three ridges projecting mto the lumen of the funnel The 
cervical papilla? are situated at 0 46-0 48 mm from the 
anterior end (m the female) 

The spicules are 0 832 mm long The accessory piece is 
of the typical form The posterior end of the female is straight 
and tapenng The tail measures 0 237-0 257 mm m length 
The vulva is situated at 0 317-0 356 mm from the anus 
The vagina is 0 06-0 064 mm long The -eggs measure 
0-06x0 032 mm 


5 (Esophagostomum venulosum (Rud , 1809) Railliet, 1885 

Synonyms — Sirongylua ventdostts RudoJphi, 1809 , Strongylus 
cm)?!onis Rudolphi, 1819 , (Eaophagostomwnacutum'iS.oXin, 1861 , 
(Esophagoatoma inflalum var owa Canta, 1887 , [(Eaophago 
stomum (Hyateracntm) venulosum Railliet and Henry, 1913] 

Hosts — ^This species occurs m the large intestine (more 
rarely m the small mtestme and stomach) of vanous rummants, 
mcluding the goat, sheep, deer and camels, and is vadely 
distributed It has been recorded by Gaiger from sheep m 
India, and by Bhalerao from the “ hill goat ” or Himalayan 
ibex {Capra sxhtnca) at Muktesar, United Provmces 

The male measures 11-16 mm m length and 0 3-0 4 mm 
m maximum thickness, the female 1^24 mm and 0 5- 
0 6 mm respectively The mouth-collar is in the form of 
a truncate cone, and is marked off by a distinct groove 
The eephahc mflation is fairly well developed, but dimmishes 
m width before the cervical groove, which usually extends 
only as far as the lateral Imes. but accordmg to Ransom may 
sometimes be traeed right round the body Narrow lateral 
alae extend throughout nearly the whole length of the body 
The buccal capsule, which is about five times as Avide as long, 
IS composed, according to Goodey, of a ring of 18 parts 
The external leaf-crown contains 18 elements, the mtemal 
36 The oesophagus is about 0 8 mm long The nerve- 
rmg IS situated at the level of the cervical groove, or behmd it 
The cervical papillae are behmd the posterior end of the 
oesophagus, at about 1 25 mm from the anterior extremity 
The spicules are 1 1-1 5 mm long The accessory piece is 
shovel-shaped, with a short “ handle,” and measures 0 09- 
0 12 mm m length The tail of the female is 0 15-0 2 mm long, 

straight and sharply pomted The vulva is situated at 
0 375-0 5 mm from the posterior end The vagma is 0 4- 
0 6 mm long The eggs measure 0 085-0 1X0 045-0 055 mm 
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6. CEsophagostomum asperam Railliet and Henry, 1913 

[Synonym — (Esophaqoatomum (Hyateracrum) aapenim Railliet and 
Henry, 1013 ] 

’ Host . — This species has been recorded from the intestme 
of goats m vanous parts of the world (the Panama Canal Zone, 
Chma and the Federated Malay States) Bhalerao has recorded 
it from the Himalayan ibex {Capra sibinca) at Muktesar, 
XJmted Provmces 

The male measures about 11-13 mm m length and 0 42- 
0 48 mm in maximum thickness, the female about 14- 
17*6 mm. and 0 5-0 6 mm respectively The cuticular 
stnations are at mtervals of 5-7 fi. The mouth-collar is in, 
the form of a truncate cone and measures 0 06-0 062 mm 
m length It is marked off by a well-defined groove posteriorly 
The cephahc inflation of the cuticle is well developed The 
cervical groove is well marked ventrally and extends on to 
the lateral surfaces as far as the lateral Imes It is situated 
at about 0 32-0 36 mm fron the antenor extremity The 
external leaf-crown consists of 12 bluntly rounded elements, 
the internal leaf-croWn of 24 small elements The buccal 
capsule is about 0 04-0 044 mm long and about twice as 
wide. Its base is at the level of the posterior limit of the 
mouth-collar On the inner surface of its wall, at about the 
postenor third, there is an annular groove The oesophagus 
IS club-shaped and measures about 0*74-0 88 mm. m length 
The cervical papillae are situated behmd it, at a distance of 
1-1*6 mm from the anterior end The nerve-ring is just 
behmd the cervical groove 

The spicules of the male measure 1*35-1’7 mm. in length 
The accessory piece, accordmg to Goodey, is about 0 1 mm 
long and is shovel-shaped, but with the handle of the shovel 
missmg or represented by a small, rounded kno'b 
The tail of the female is 0 14-0 17 mm long, and bears 
*a pair of papiUae at 0*055-0 06 mm frord the tip The anus 
and vulva are rather promment The latter is situated at 
about 0 32-0 39 mm from the posterior end The vagina 
runs' forward for a distance of about 0*65-0 87 mm. The eggs 
measure 0 083-0 085x 0*055-0*06 mm 

7 Q^ophagostomum colamhlanum (Curtice, 1890) Stossich, 
1899. (Fig. 136) 

, Syilonjrms — (Eaophagoaioma cotumbianum Curtice, 1890 , Mypo- 
• stomurn, columbtana Stewart, 1898 , ICBaopbagostomum (Protera- 
' 'crum) columbianum Bailliet and Henry, 1913] 

^ Hosfe * — This widely-distributed species occurs in the large 
intestine of the sheep and goat, and has occasionally been 
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recorded from cattle According to Gaiger it is common m 
sheep and cattle in the Punjab 
The male measures 12-16 mm in length and 0 23-0 4 mm 
in maximum thickness the female 14-18 mm and 0 3- 
0 o mm respectively Tlie anterior end of the worm is fre- 
quently curved into a book The mouth-collar m m the form 
of a truncate cone, and its posterior edge is rather prominent 
There is no cephalic inflation The cenncal groove extends 
only as far as the lateral lines Lateral alaj extend from the 
groove throughout almost the whide length of the body 
The external leaf-crovni contains 20 to 24 elements, the internal 
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Fig 136 — (EJsophagosionmm columhianum Anterior end , doraal view 
(From Baylis, after Ransom ) 

40 to 48 The oesophagus is about 1 mm long The cervical 
papillae project through the lateral al® just behmd the cervical 
groove The nerve-rmg is somewhat behmd them, but m 
front of the middle of the oesophagus 

The spicules measure 0 75-0 85 mm m length, the accessory 
piece about 0 1 mm The tail of the female is tapermg and 
0 3-0 6 mm long The vulva, which is slightly promment, 
IS situated at about 1-14 mm from the posterior extremity 
The vagina is less than 0 1 mm long The eggs measure 
0 065-0 075 x 0 04-0 045 mm 
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8 CEsophagostomum indicum Maplestone 1931 (Fig 137 ) 

[SjTion 3 Tn — (Esophagostoinum (Hgstcracriim) rndicum Travassos 
and Vogelsang, 1932 ] 

Hosts — ^This species is recorded from the large intestine 
of the spotted deer {Cennis axis) and red deer {Genus elaphus) 
in the Zoological Gardens, Calcutta 
The male measures 7 6-9 1 mm in length (or up to 10 5 mm 
m the red deer) and 0 34—0 36 mm m ma\iinum thickness, 
the female 9 9-10 4 mm (or up to 12 2 mm in the red deer) 
and 0 38 mm respectively The mouth-collar is rather deep and 
marked off by a groove and has a diameter of 0 13-0 14 inm 



Fig 137 — (Ebophagosloimini indtctiin Anterior end , lateral \iew 
(After Maplestone ) 

There is a cephahc inflation, as in 0 denfafum The cervical 
groove IS situated at 0 26-0 28 mm from the antenor end The 
buccal capsule is ivider posteriorly than anteriorly, and has 
a maximum diameter of 0 066-0 072 mm In frontal optical 
section there is seen to be a broad, shallow, longitudinal 
groove on each of the external lateral surfaces of the capsule 
Each of the leaf-cromis contams ten broad elements The 
external leaf croivn arises from the base of the capsule, from 
which it sweeps mwards and forwards The mtemal leaf 
crown consists of very short coarse elements, which m optical 
section appear as a double-contoured wavy line runnmg across 
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the capsule at its anterior end ” The oesophageal funnel 
has three longitudinal cuticular ndges projecting into its 
lumen The oesophagus is about 0 71 mm long The cervical 
papillse are situated just behmd its posterior end 

The spicules measure 1 3-1 36 mm in length, and the acces- 
sory piece, which is of the typical trowel shape, 0 084 mm 
The tail of the female is straight and sharply pointed, and is 
0 13-0 14 mm long The vulva is situated at 0 18 mm 
from the anus The vagina is relatively long The eggs 
measure 0 068-0 076 x 0 036-0 042 mm 


9 CEsophagostomum blanchardi Railliet and Henry, 1912 
(Figs 138 & 139 ) 

[Synonym — (Esophagsstomum (Conouebena) blanchardi Travassos 
and Vogelsang, 1932 ] 

Hosts — Specimens found on three occasions m the stomach 
of the hoolock gibbon {Hyhhates hoolock) m the Zoologcal 
Gardens, Calcutta, were referred by Maplestone, with some 
doubt, to CRtophagosUmum apiostomum (Willach, 1891) 
Accordmg to 'Travassos and Vogelsang, who have recently 
revised the species of (EsophagosUmum parasitic m Primates, 
Maplestone’s material was probably referable to 0 blanchardi, 
a species which was ongmally recorded from the orang outan 
{Simla satyrus) from Borneo 

The followmg description is taken mainly from Travassos 
and Vogelsang 

The male measures 15-17 mm m length and 0 46 mm 
(accordmg to Maplestone 0 614 mm ) m maximum thickness, 
the female 17-20 mm and 0 67-0 71 mm respectively The 
cephahc inflation is well developed The cervical groove 
IS situated at 0 22-0 3 mm (accordmg to Maplestone, up to 

0 376 mm ) from the anterior end The buccal capsule 

measures 0 02-0 028 mm m length, and its greatest diameter, 
at the postenor end, is 0 056-0 064 mm , or, accordmg 
to Maplestone, 0 088-6 096 mm The external leaf-crown 
normally contains 10 elements, but sometimes more — up to 
13 (Travassos and Vogelsang), 14 (Maplestone), or even 16 
(Railhet and Henry) The mtemal leaf-croivn conta^ 
numerous small elements The oesophageal funnel is wide 
Its walls are shghtly mcurved and bear three teeth antenorly 
The oesophagus is about 0 7-0 9 mm long (up to 0 951 » 

accordmg to Maiilestone) The cervical papdlae are situated 
at about 0 42-0 57 mm from the anterior extrenuty 

The spicules mt asure 1 3-1 4 mm (accordmg to Maplestone 

1 56-1 58 mm ) m length The length of the accessory piece, 
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according to tlie latter author, is 0 158-0 16 inni The tail 
of the female is conically pomted and 0 18-0 24 min long 
The vulva is situated at 0 37-0 48 mm from the posterior end, 
or, accordmg to Maplestone, at 0 218-0 297 mm from the 


Fig 138 



Fjg 139 



Fig 138 — (Esophagostomum hlanchardi Anterior end (After Travassos 
and Vogelsang ) 

Fig 139 — (Esopliago’stomum hlanclianh Bursa of male lateral view 
(After Travassos and Vogelsang ) 

anus The vagma is 0 297-0 39b mm long (Maplestone) 
The eggs measure 0 072-0 08x 0 04-0 044 mm (Maplestone 
gives 0 064 X 0 04 mm ) 
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10 CEsophagostomum ovatum (v Linsto^^, 1906) Railhet 
and Henr^’’, 1912 

SjTionynis, — Slro7iffylus ovatus v Linstow, m Smidt, 1906 , 
(Esophagostomwn blancJiardi of Maplesfone, 1931, ncc Railliefc 
and Henry, 1912 , (Esophagostomwn (Conowcbcna) ovatum 
Travassos and Vogelsang, 1932 , (Esophagostomwn (Gonowebei la) 
railltett Travassos and Vogelsang, 1932 

Hosts — Strongylus ovaiiis was originally recorded from 
Hylobates syndactylus and H agih^ m Sumatra 'Maplestone 
(1931) lias recorded, under the name of CEsophagostomum 
hlanciiardi Railhet and Henry, a species from the stomach of 
the hoolock gibbon {Hylobates hoolock) in the Zoological 
Gardens, Calcutta, Travassos and Vogelsang (1932) consider 
that Maplestone’s form is not 0 blanchardi, and regard it 
as a new species, for which they propose the name 0 raiUteh 
They state at the same time, however, that it is possible that 
it may be 0 ovatum, an imperfectly-described form of which 
they have not had the opportumty to examme material, 
and which they regard as a species of doubtful vahdity 

The present ivriter (1926) gave some description of a smgle 
male specimen from Hylobates mullen m Sarawak, Borneo, 
which was provisionally referred to 0 ovatum The measure- 
ments of this specimen "agree so closely ■with those given b}' 
Maplestone for his “ 0 blanchardi ” that the 'wnter feels 
justified m assummg it to /be of the same species, and, on the 
ground of the hosts and geographical distnbution, further 
assummg that Maplestone’s species is identical with v Lm- 
stow’s 

The dimensions of O ovatum, accordmg to v Lmstow, 
are — ^Male 111 ipm m length aid 0 53 ram m thickness , 
female 8 7-19 3 mm and 0 43-0*7 mm respectively Maple- 
stonp gives 15 3 mm and 0 654 mm for the male, 19 2 mm 
and 0 83 mm for the female The "imter’s male specimen 
measured about 17 mm m length and 0 7 mm m maximum 
thickness The cuticular stnations, accordmg to v Lmstow 
and the ivnter, are at mtervals of about 20 /x The cervical 
groove is situated, accordmg to Maplestone, at 0 356 mm 
in the male, and at 0 396 mm in the female, fi-om the anterior 
end The ivTiter gave 0 45 mm for the male The walls 
of the buccal capsule are somewhat lenticular m optical 
section The capsule measures 0 039-0 041 mm m length 
(Maplestone) or 0 037 mm (Bayhs) , its width is 0 112- 
0 12 mm (Maplestone) or 0 14 mm (Baj^hs) The external 
leaf-crown, accordmg to Maplestone, contains 14 elements 
The oesophagus measures 0 94 mm (Bayhs) or 1 05-1 1 mm 
(Maplestone) m length The ceivical papillae, accordmg to 
Maplestone, are situated at 0 536 mm from the anterior end 
m the male 
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The spicules measure, m an immature male, according to 
V LinstoM, 1*19 mm m length , m mature males 1 98 mm 
(Maplestone) or about 2 mm (Bajdis) The accessory piece, 
according to Maplestone, is 0 2 mm long The length of 
the tail m the female, according to the same author, is 0 277 mm , 
the distance from vulva to anus 0 297 mm , the length of the 
vagina 0 535 mm , and the dimensions of the eggs 0 068 x 
0 044 mm 


II (Esophagostomum tridenfatum Maplestone, 1932 (Figs. 
140 & 141 ) 

Host — ^Dusky langur (Semnopithecus obscums) (stomach) , 
Zoological Gardens, Calcutta 

The male measures about 12-14 mm m length and 0 5- 
0 6 mm m maximum thickness, the female about 14-17 mm. 



Fig 140 — (Esoxihagoilomum indentatuin Anterior end A, lateral 
MOW , B, dorsal view (After Maplestone ) 


and 0 65-0 7 mm respectively The mouth-collar is somewhat 
conical The cervical groove, which is well marked but 
apparently confined to the ventral surface, is situated at about 
0 36-0 49 mm from the anterior end The external leaf- 
crown consists of 20 broad, pomted elements which project 
beyond the mouth-collar “ There is no internal leaf-crown, 
but on each side of the base of the leaves of the external leaf- 
croivn there is a small knob-like thickenmg winch probably 
represents a rudimentary leaf-crowm ” The buccal capsule 
measures about 0 1-0 16 mm in length and 0 2-0 3 nun 
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m Width “ Its dorsal wall is slightly shorter than the rest of 
the capsule and the duct of the dorsal gland is marked by 
two longitudmal ndges internally and by a slight groove 
externally ” • The oesophageal funnel forms a wide, cup- 
shaped cavity, as ivide anteriorly as the base of the buccal 
capsule, and measurmg about 0 12-0 16 mm m length 
From its walls, near the base, there anse three large, antenorly- 
directed teeth with broad bases and sharp pomts One of these 
teeth IS dorsal and two subventral The oesophagus is about 



Pig 141 — (Esophagostomum tridentatum Bursa of male , dorsal view 

(After Maplestone ) 

1 mm long The cervical papili® are situated at about 

0 54-0 61 mm from the anterior extremity 

The arrangement of the rays of the bursa m the male is 
typical Prebursal papillae are present The spicules measure 

1 6 mm and the accessory piece 0 175-0 18 mm m length 
The tail of the female is about 0 16-0 2 mm long Tlie 

vulva is situated at about 0 16-0 2 mm from the anus The 
vagma measures about 0 3-0 34 mm m length The eggs 
measure 0 072-0 08 X 0 04-0 044 mm 


12 (Esophagostomum traguh (Maplestone, 1932) 

Ssuionym — (Esophagostommdes traguh Maplestone, 1932 (not 
Bourgelattoides tragidi Chandler, 1931) 

Host — Javan mouse-deer {Tragulus javamcus) (mtestine) , 
Zoological Gardens, Calcutta 

In this very small species the male measures 2 9 nim m 
ength, the female 3 mm The maximum thickness m Imth 
sexes IS 0 218 mm A mouth-collar is not apparent The 
external leaf-crown consists of eight (’ ten) coarse, rounded 
elements ansmg jfrom the anterior border of the buccal capsule 
and curving outwards Accordmg to Maplestone “ there is 
no ventral cervical groove, but there is a distinct cephalic 
inflation which is marked posteriorly by a projectmg ridge 
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followed by a groove m the cuticle which completely encircles 
the body ” The buccal capsule is small and cyhndrical 
It measures 0 006 mm m length and 0 004 mm m width 
The oesophagus is nearly cylmdncal for its anterior two- 
thirds, but has a large bulb-hke sweUmg posteriorly Its 
length (in the female) is 0 164 mm The nerve-rmg is situated 
just m front of the postenor swelhng The excretory pore and 
cervical papillae were not seen 

The bursa of the male is typical The spicules are tapering, 
pomted and alate, and measure 0 872 mm in length An 
accessory piece is present 

The tail of the female is 0 084 mm long, narrows suddenly 
at about its middle and ends m a sharp pomt The vulva 
IS situated at 0 04 mm from the anus The muscular vagma 
runs forward for a distance of 0 396 mm , and has a constriction 
at about its middle It divides mto two opposed, muscular 
ovejectors, from the ends of which the uterme branches arise 
The posterior of these turns forward almost immediately to- 
run parallel to the anterior branch The eggs measure 0 052- 
0 056 X 0 03-0 036 mm 


2 Genus BOSICOLA Sandground, 1929 
Synonym — Bourgelattoidea Chandler, 1931 

Mouth-collar circular m optical section Cephahc inflation 
•well developed, -with a shallow annula" constriction behmd its 
middle, and hmited behmd by a cervical groove which runs 
completely round the neck and extends further back dorsally 
and ventraUy than laterally, formmg dorsal and ventral 
cuticular flaps Lateral alse well developed, beg inning at 
the cervical groove and extendmg throughout almost the whole 
length of the body Buccal capsule shallow, more or less 
cylmdncal External leaf-crown absent Internal leaf-cro-wn 
represented by a rmg of small denticles at the antenor border 
of the buccal capsule In other characters the genus closely 
resembles CEsophagostomum Adults parasitic m the mtestme 
of rummants 

Genotype — Bosicola radtalus (Rudolphi, 1803) 


Key to Species 


Spicules of male with convoluted termmal 
filaments 

Spicules of male without termmal filaments 
1 Internal leaf-crown contains about 40 elements , 
oesophagus about 1 mm long . . 

Internal leaf crown contains at least 50 elements , 
oesophagus about 0 6-0 8 mm long 
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1 Bosicola radiatus (Rud , 1803) (Fig 142 ) 

S 3 '»ionyms — Sttongi/liit mdiatu’i KudoIpJii, 1803 , Stioiigijlm 
mflahtf, Schneider, I86(), 7icc Mohn, 1861 , Strongijlm ddatatm 
Rnilliet, 1884, (Baophaqoatomiun inflatum Enilliot, 1885, 
Anki/loafot»a radiaUnn Blanchard, 1888, (Esophaqosiomwn 
(hlatatiim Railhot, 1896, (Esophaqoslonmm radtatnm Raillict, 
1898, CEsophagostomum 7u stcitlo'.um \ Katz, 1898, (Bao 
phagostommn bovts Schnyder, 1906, (Eaopliagostojnumbitanwmm 
Cinlle, Marotel and Panissot 1911 , OSaophAgostonmm (Frptcra 
mcm) radicUutn Bailliofc and Henry, 1913 , Bosicola tncollam 
Sandground, 1929, CEsophaqoatomum (Bosicola) radiatum 
Travassos and Vogelsang, 1912 

Ho&is — This species is a widely-distributed parasite of the 
large mtostuie of cattle It is mentioned by Gaiger as fairly 



Fig 142 — Bosicola ladiatus Anterior end, dorso vcntial view 

(After Ransom } 

common in cattle in the Punjab, and has also been recoided 
fiom the buffalo (Bos hiibaUis) by Lane (locality, Darjeehngj 
and by Bavhs and Daubney, and from a “ hybrid bison 
(Bos fimitalisxB iauriis) in llie Zoological Gardens, Calcutta, 
by Maplestone 

The male measuies 14—17 miu in length and 0 3-0 4 inni 
m inaMinuin thickness, tlie female 16-22 mm and 0 3-0 4 mm 
respectively The buccal capsule is slightly wider in fiont 
than behind The internal leaf-ci own contains 3S to 40 elements 
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The oesophageal funnel is well developed and measures about 
0 075 mm m length The oesophagus is about 1 mm long 
The cervical papillse are situated towards the middle of the 
oesophagus, a little behmd the posterior hmit of the cephahc 
inflation 

The spicules measure 0 7-0 8 mm m length, the accessory 
piece about 0 1-0 115 mm The postenor end of the female is 
shghtly curved ventrally The tail is 0 3-0 4 mm long Tlie 
vulva IS rather promment, and is situated at about 1 mm from 
the postenor end The vagma is about 0 1 mm long The 
eggs measure 0 075-0 085 x 0 04-0 045 mm 

2 Bosicola curvatus (Maplestone, 1931) 

S 3 ntionyms — CSsophagostomum curvatum Maplestone, 1931 , (Eso- 
phagostomum (Bosicola) curvatum Travassos and Vogelsang, 
1932 

Host — Spotted deer (Cervtts axis) (large mtestme) , Zoo- 
logical Gardens, Calcutta 

The male measures 8 4-9 6 mm m length and 0 29-0 32 mm 
m maximum thickness, the female 12 5-14 8 mm and 0 36- 
0 42 mm respectively The antenor end is bent into a hook 
“ There is a well-marked mouth collar m the form of a rmg 
with rounded edges, which curves forwards laterally ” The 
diameter of the mouth-collar (m the male) is 0 075 mm The 
cephalic inflation is similar to that of B radiatus The 
cervical groove is situated at 0 21-0 22 mm from the anterior 
end The buccal capsule is cylmdncal and measures 0 028- 
0 032 mm m diameter The internal leaf- crown contams at 
least 50 elements The oesophageal funnel is 0 044 mm deep, 
and “ is marked off from the rest of the oesophagus by a trans- 
verse hne, and its chitmous Immg is furnished with three 
sharp longitudinal ndges which might almost be regarded as 
teeth ” The oesophagus is 0 57-0 61 mm long m the male, 
0 65-0 79 mm m the female The cervical papiUse are situated 
at 0 28 mm from the anterior end 

The spicules measure 0 49-0 59 mm m length, and their 
tips are curved ventrally The accessory piece is “m the form 
of a deep trough m which the spicules he ” The tail of the 
female is straight and slender, and measures 0 22-0 26 mm 
m length The vulva is situated at 0 57-0 75 mm from the 
anus The eggs measure 0 072-0 076 X 0 04 mm 

3 Bosicola traguh (Chandler, 1931) 

Synonym — Bom gelaiioides iragtdx Chandler, 1931 

Host — Javan mouse-deer {Traguhis javamciis) (small 
mtestme) , Zoological Gardens, Calcutta 

X 2 
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The iTialc measures ] 1 3 mm m length and 0 42 mm m 
thickness, the female 115 mm and 0 46 mm respectively 
Tlie cuticle shows fine striations, w'hich are more distinct in 
the female than in the male The cephahe inflation is similai 
to that of B radiatus “ The groove and overlying flap winch 
separate the head from the rest of the bod^'- are about 200 ji 
from anterior end of body ” The buccal capsule is shallow 
and cylindrical The internal leaf-crown contains 20 to 2.5 
elements The head, at the level of the posterior end of the 
capsule, has a diameter of about 0 067 mm The oesophagus 
IS club-shaped and measures about 0 55 mm m length 

The spicules have striated alae and taper to &e points, 
each beanng a long, convoluted termmal filament They 
measure, excluding the filaments, 0 655 mm m length The 
tail of the female is sharply pointed and 0 2 mm long The 
vulva IS situated at about 0 25 mm from the anus, and has 
pi ominent lips The eggs measure about 0 077 x 0 04 mm 

3 Genus CHABERTIA Railliet and Henry, 1909 

Antenor end obliquely truncate, so that the mouth faces 
antero-ventrally Ventral cervical groove famt A trace 
onty of a cephalic vesicle present ventrally Buccal capsule 
large, subglobular, without teeth Much-reduced external 
and mternal leaf- crowns present, just behind its antenor 
margm Spicules long, tubular and slender An accessory 
piece present Adult worms parasitic m the intestine of 
ruminants 

Genotype — Chaheriia ovina (Gmelm 1790) 

1 Chabertia ovina (Gmelm, 1790) Railliet and Henry, 1909 

Synonyms — Strongyhis ovinus Gmelm, 1790 * , Strongylus con- 
tortus Rudolphi, 1802 (part) , Strong i/lus hypostomus Rudolphi 
1819 , Sclerostoma hypostomum Dujardm, 1845 (pait) , Doemmus 
hypostomus Diesing, 1851 (part) , Scleroalomum hypostomum 
Leuckart, 1867, Sclcrostomum ovinum Stossich, 1899 

Hosts — This species occurs m the large mtestme of the ox, 
sheep, goat and vanous other ruminants, and is of cosmo- 
politan distribution Bhalerao (1935, b) records it from cattle 
{Bos nuheus) and sheep at Muktesar, United Provmces, and 
in the Punjab 

The male measures 13-16 mm in length and about 0 35- 
0 5 mm m maximum thickness, the female 15-25 mm and 


* Fabnems, 1788, has been quoted by Railliet as the author of this 
name, but the reference is to Fabncius, m Muller, 1788, Zool Dan ii, 
p 8 On p 3 (not p 8) of Muller it is stated that Fabncius recently 
found a Strongylus “ m intestims oiiuin ’ but apparently he dm not 
name it 
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about 0 5-0 65 mm respectively The buccal capsule is large 
and subglobular antenorly, but somewhat narrowed and 
truncate posteriorly Ite length is about-0 54Tnm The two 
leaf-crowns consist of numerous small, pomted denticles The 
oesophagus is club-shaped and measures 1 2-1 4 mm m length 
The nerve-nng is situated at about the antenor third of the 
oesophagus, and the excretory pore just behmd the cervical 
groove 

The dorsal lobe of the bursa is slightly longer than the 
lateral lobes The tips of the antero-lateral and extemo 
dorsal rays are some distance from the edge of the bursa, 
the other rays reachmg the edge The ventral rays are close 
together, as are also the medio-Iateral and postero-lateral 
rays The antero-lateral ray diverges from the medio-lateral, 
and IS stouter than the other lateral rays The branches of the 
dorsal ray are bidigitate, the inner termination only reachmg 
the edge of the bursa Large prebursal papillas are present 
The spicules measure 1 3-1 7 mm m length and are provided 
with alas The accessory piece is 0 08-0 1 mm long 

The tail of the female measures 0 2-0 23 mm m length 
It dimimshes rapidly m thickness from the anus to about its 
middle, and then tapers more gradually to a sharp pomt, 
which IS curved dorsaUy The vulva is situated at about 
0 37-0 5 mm from the postenor end The vagma is about 
0 15 mm long The combmed length of the muscular portions 
of the ovejectors is 0 2 mm or more The eggs measure 
0 09-0 1x0 05 mm Their contents are segmenting when 
tliey are laid 


Subfamily STEPHAmJRIN^ RaiUiet, 

Henry and Bauche, 1919 

Buccal capsule well developed, cup-shaped, with a leaf- 
crown at its anterior margm Bursa of male subtenmnal 
and powly developed, with stunted rays Worms parasitic 
m the ureters or m the abdommal viscera of Ungulates 

1 Genus STEPHANURUS Diesmg, 1839 

Worms of relatively stout form Mouth circular, provided 
With an external leaf-crown of small elements Cuticle 
surroundmg the mouth reflected externally to form six thicken- 
ings or “ epaulettes,” two median and four submedian 
Buccal capsule cup-shaped, with thick walls At its base there 
are six teeth which may be bicuspid or tncuspid Rays of 
bursa short and stout Dorsal ray divides mto two branches 
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which are bifurcate or trifurcate at their tips Lateral rays 
closely applied to each other, the postero-lateral ray thicker 
than the other tw o Spicules equal or subequal An accessory 
piece present Tail of female short, abruptly attenuated 
behind the anus and bearing a pair of globular lateral cuticular 
processes Vulva close to anus Uterine branches parallel 
The intestine is considerably longer than the body, and is 
therefore convoluted 

Genot. 3 rpe — Stephaniirus dmintiis "Diesing, 1839 
1 Stephanurus dentatas Diesing, 1839 (Fig 143 ) 

Synonyms — Sclcrostoina jnngmcola Vemll, 1870, Strongyhts 
dentatm Doan, 1874, ncc Rudolphi, 1803 , Stephanurus natleren 
Cobbold, 1879 , Strongylus (Sclcrostoma) pmgmcola Magalh es, 
1894, iSc?cros/owtMm rcmt/m- Drabble, 1922, Stephanurus morat 
Almeida 1928 , ? Sclerostoma dentatum of Leidy, 1856, nec 
Rudolphi 1809 

Hosts — ^This worm occurs as an adult m the ureters of the 
pig Immature specimens are found in the perirenal fat, 
in the liver or other abdominal viscera, and occasionally 



male, ventral view (From Baylis, after Daubney ) 


in the lungs The ox and the donkey have also been recorded 
as hosts of this species The parasite has a wide geographical 
distribution, but although it has been recorded from Annam, 
Java and Sumatra, the writer has been unable to find any 
defimte Indian recoids Bayhs and Daubney (1923, b) record 
speemfens m the collection of the Zoological Survey of India, 
but these may or may not have been of Indian ongm Daubney 
(1923) mentions specimens in the British Museum (Natural 
History) from East Africa and India, but these localities are 
mcorrect, the matenal in question having come from the 
Gold Coast and the West Indies respectively 

The following descnption is taken mainly from that given 
bv Daubney 

The male measures 20-30 mm in length and up to 1 2 mm. 
in maximum thickness, the female 25-45 mm and up to 
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1 8 mm respectively The anterior end of the bodv it, some- 
times curved ventrally The buecal capsule measuits about 

0 18 mm in length and the same in maMraum width At 
its base there are usually six teeth, which are variable m shape 
The leaf-crown contains about 50 small, pomted elements 
The oesophagus is shaped like an Indian club Its length 
(m the female) is about 1 6 mm The nerve-nng is situated 
at about 0 6 mm from the anterior end, and the excretory 
pore about 0 5-0 6 mm behind the nerve-nng 

The spicules have transversely striated alse and are slight Iv 
swollen at the tips They vary m length from about 0 60 to 

1 mm , and niaj’’ be equal or unequal Wlien the latter is the 
case, the left spicule is the longer The accessory piece is 
flattened and heart-shaped, and measures about 0 075 mm in 
length 

In the female the body is bent ventrally, almost at a right 
angle, behind the vnfra The tail is about 0 59 mm long, 
and IS suddenly constricted in diameter a httle behind the 
anus At about the level of the anus there is a pair of lateral 
processes of globular form The vulva is situated at about 
1 36 mm from the anus The vagma is very short, and 
leads into paired uterme branches which are opposed at first 
The posterior branch, however, turns forward almost at once 
to run parallel with the other The eggs measure 0 09-0 1 x 
0 056-0 065 mm 

The hfe-lustory of Stephannrus has been studied recently 
by several observ'ers, and mav be summarized as follows 
The eggs reach the exterior vnth the urme of the host, and hatch 
after one or tw'o days The larvae reach the infective stage 
after a further four or five days imder favourable conditions 
of temperature and moisture They are capable of remammg 
alive m the open for about five months, but cannot withstand 
dr3Tng Infection may take place either through the swallow - 
mg of mfective larvfe with food or water, or through larvaj 
penetratmg the skin The latter process appears to be 
facilitated if there are wuunds in the skin tlirough which the 
larvse can enter, and there is a difference of opmion as to 
whether the larvae are able to penetrate the unmjured skm of the 
pig whatever route they enter the body, the larvae 

appear to undergo their third moult soon afterwards, and then 
the majority of them migrate (probably by way of the portal 
system) to the liver, though some may be found m other 
organs and tissues In the hver thej”^ remam for several 
months, and undergo the fourth moult Fmallv they migrate, 
apparentlv by duect penetration through the tissues, to the 
perirenal fat and to the ureters In the last situation thej' 
reach maturity 
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Subfamily SYNGAMIN^ Baylis and 
Daubney, 1926 

Buccal capsule well developed, subglobular, ivithout leaf- 
crowns at its antenor margm, but with teeth at its base 
Eggs operculate Parasites of the respiratory tract of birds 
and mammals 

1 Genus SYNGAMUS v Siebold, 1836 

Sexes joined permanently in copida Buccal capsule large, 
furnished at its base ivith a variable number of teeth Bursa 
of male small and thick-walled, its rays short and stout 
Spicules small, in some species extremely small and difficult 
to detect Vulva in antenor third of body Adult worms 
parasitic m the trachea or bronchi of birds and mammals 

Genotype — Syngamns trachea (Montagu, 1811) 

Key to Species 

Parasite of birda lrackea,p 312 

Parasite of cattle and buffalo laryngettStp 315 

Parasite of elephant tndictw, p 315 


1 Syngamus trachea (Montagu, 1811) Chapin, 1925 (Figs 
144 & 145 ) 

Synonyms — Fasciola trachea Montagu, 181 1 , Syngamus trachealts 
V Siebold, 1836 , Strongylus trachealts IflatTaxmixia, 1837 , Strongy- 
lus pictus Creplin, 1849 , Slrongylus meleagns gallopavonts 
Diesmg, 1851 , Sderostoma syngamus Diesrng, 1851 , Sderostoma 
tracheale Diesing, 1851 , Syngamus pnmitivus Molin I860 , 
Slrongylus pnmitivus Hutyra and Marok, 1910 

Hosts ' — ^This species has been recorded from the foAvl, 
turkey, goose, pheasant and a considerable number of other 
birds belongmg to various orders It is particularly prevalent 
in young birds, and frequently produces m them the condition 
knoAvn as “ gapes,” which may result m their death from 
suffocation The adult worms occur m the trachea and 
bronchi of their hosts, immature worms m the lungs and am- 
sacs The parasite is widely distributed throughout the ivorld, 
but the only record from the Indian region appears to be from 
the fowl at Colombo, Ceylon (v Lmstow) 

The male measures 2-^ mm m length anu 0 2-0 4 mm m 
maximum thickness, the female 5-40 mm and 0 35-1 4 mm 
respectively The mouth is surrounded by an inflated cuti- 
eular rmg whose outer margm is mcised to form six festoons 
The buccal capsule is hemispherical and has from six to ten 
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teeth at its base Chapin describes the typical arrangement 
of the teeth as follows — large median dorsal tooth which 
may or may not shon two cusps , on either side of this a 
verj’ small subdorsal tooth , a pan of large, unicuspid, lateral 
teeth and a pair of similar subventral teeth , and a ventral 
tooth which 18 the smallest of all Tins last is occasionally 
divided to form a pair of teeth The cesophagus occupies 
about I/IO of the total length in the male, 1/26 to 1/18 m the 
female 

The branches of the dorsal ray of the bursa are typically 
tridigitate, but their mode of branching is variable and they 
are sometimes asymmetrical The spicules are delicate and 
measure 0 057-0 082 mm in length 

The tail of the female is conical and ends m a pointed process 
Tlie vulva vanes m relative position accordmg to the age 
.ind maturity of the worm In immature specimens it is 
situated at about the anterior quarter of the body, in gravid 
individuals at about the antenor sixth, owing to the chspro- 
jiortionate grovth of the postcnor region The coils of the 
uterine and ovarian tubes, in the gravid female, he almost 
entirely behind the vulva, and extend almost to the posterior 
end of the body The eggs are ellipsoidal and are provided 
luth an operculum at each end of the shell They measure 
0 078-0 1x0 043-0 05 mm Their contents are segmenting 
at the time of oviposition The second larval stage may be 
reached before hatching occurs 

The hfe-history of S trachea is briefly as follows The 
eggs, laid by the female while still tn copula, pass out under the 
margm of the bursa of the male, and enter the lumen of the 
trachea of the host Thence they are couglied up into the 
mouth and swalloived, and eventually reach the exterior with 
the droppings In the open they hatch withm a fortmght 
or longer, accorchng to climatic conditions The first moult 
may take place betore hatcliing, and the second-stage laiva 
appears to be infective When such larvas are swallowed by 
a suitable host, the^ migrate to the lungs, where they develop 
to the fourth stage, at w Inch pairing takes place They then 
migrate to the larger air-passages, and within ten to fourteen 
days after reachmg the trachea they attain maturity 

Although the worm can complete its hfe-histoiy without the 
aid of an intermediate host, certain earthworms, snails and 
slugs have been found to act as reservoirs for the larva), and 
birds can acquire infection liy swallowing these animals 
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2 Syngamus laiyngeus Railhefc, 1899 

Synonyms — Syngamus laryncheus Snut, 1922, Syngamus laryn- 
dieus minor Smit, 1922 , Syngamus major Smifc, 1922 

Hosts — ^This species Mas origmallj’’ recorded from the 
larjmx of the ox m Annam In India it has been recorded 
from cattle {Bos xTidicus) and buffalo {Bos huhahis) in the 
Kumaon and Garhnal hills and at BareilJj’’ bv Sheather and 
Shilston, and by these authors and bv Ware from the same 
hosts at Muktesar It also occurs m South America, the 
Phihppmes and other parts of the m orld It has been recorded 
once, somevhat doubtfully, from man m Brazil 
The male measures 2 6-^ mm in length and 0 34-0 45 mm 
in maximum thickness, the female 7-20 mm and 0 45- 
0 675 mm respectively The cuticular stnations are at 
mtervals of about 5/i. The buccal capsule has a diameter 
of 0 27-0 47 mm At its base there are eight teeth of approxi- 
mately equal size, from each of which a longitudinal nb-hke 
thickenmg runs for\vard on the inside of the capsule Only 
SIX of these ribs reach the anterior margm, and these correspond 
m position with the six cephalic papillse The two shorter 
nbs are m the dorsal and ventral Imes The oesophagus 
measures about 0 06-1 3 imn in length The nerve-ring is 
situated a little m front of its middle, and the cervical papillre 
at 0 6-0 85 mm from the anterior extremity 
The dorsal rays of the bursa are paired, stumpj’ and 
apparently undivided The spicules are very small and difficult 
to observe Thej'- measure 0 024-0 03 mm m length 
The tail of the female is about 0 15-0 25 mm long, and 
tapers to a blunt point The vulva is situated at about the 
antenor quarter of the body The coils of the uterme and 
ovarian tubes extend back onl 3 ' a little beyond the middle 
of the body, and fonvaid to almost the same distance in front 
of the vulva The eggs measure about 0 078-0 085 > 0 044- 
0 047 mm 


3 Syngamus indicus Momng, 1932 

Host — ^Indian elephant Origmally recorded from the 
pharynx of a recently-imported circus elephant m South 
Africa, this parasite has also been recorded by Bhalerao 
(1935, a) from the larynx and an “ cedematous swelhng under 
the neck ” of an elephant m the Andaman Islands 

Monmg (1932) had onl 3 ’- a smgle pan of specimens at his 
disposal Bhalerao had a considerable number of specimens, 
but these were smaller than Moimig’s, and, as the majorit 3 * 
of them were not in copula, it seems probable that they were 
not all mature The differences betw^een the tw'o authors’ 
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accounts are mamly m measurements, and do not seem 
sufficient to suggest that they were dealmg with different 
species Their more important points are therefore combmed 
in the following description 

The male measures, according to Bhalerao, 3 75-6 5 mm m 
length and 0 31-0 44 mm m maximum thickness, or, according 
to Monnig, 8 5 mm and 0 59 mm respectively The female, 
according to Bhalerao, is 8 6-18 5 mm long and 0 335-0*64 mm 
thick, while Monnig gives these measurements as 30 mm and 
0 91 min There is no distinct mouth-collar The cuticular 
striations are indistinct, and are at intervals varjnng between 
8/1. and 45 /x The buccal capsule is subglobular and thick- 
walled It measures 0 235-0 4 mm in length and 0 23- 
0 44 min ni outside diameter Its walls bear internally 
SIX longitudinal ridges, each of w hich corresponds with one of 
the cephalic papdlai At the base of the capsule there are 
eight teeth, 0 083-0 14 mm m height Six of these correspond 
in position ^vlth the longitudinal ridges, while two are dorsal 
and ventral respectively The oesophagus measures about 
0 9-1 9 mm in length and 0 18-0 44 mm m maximum thick- 
ness The cervical papillae, winch are short and stout, are 
situated at about 0 68-1 83 mm from the anterior extremity, 
the nervc-ring at 0 66-1 28 mm , and the excretory pore at 
0 58-1 61 mm 

The ventral rays of the bursa of the male arc stout and 
ilo'.ely apposed, and end in narrow points The antero- 
lateral and medio-lateral rays arise from a common stem and 
are close together, sometimes ending bluntly, sometimes in 
narrow pomts The pobtero-lateral rays originate separately 
from the other lateral rays, and diverge from them Their 
bases arc .sometimes narrowed The externo-dorsal rays and 
the two separate dorsal rays all arise independently The 
foimer are sometimes more .slendei than the other rays, but 
^ometunes stouter than the dorsal rays The latter end 
rather abruptly and have a number of small, irregular termmal 
digitations The spicules, accordmg to Bhalerao, are 0 06- 
0 075 mm long They were not seen by Monmg 

The tail of the female tapers rapidly and ends in a point 
w lucli lb curved ventrally It vanes in length betw'een about 
0 17 mm and 0 34 mm The vulva is situated at 4 4-9 mm 
from the anterior end of the body The eggs measure 0 088- 
0 105 x 0 046-0 056 mm Their shells are thickened at the 
poles, and according to Blialerao their contents do not proceed 
beyond the first cleavage in vicro 
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13. Family ANCYLOSTOMID.® (Looss, 1905) 

Lane, 1917. 

Buccal capsule relatively well developed, mgre or less funnel- 
shaped (probably representing, in most genera, a buccal 
capsule and oesophageal funnel combmed}, and bearmg 
ventral teeth or cuttmg-plates on its antenor margm Acces 
sory branches of dorsal ray of bursa much reduced 


Subfamily ANCYLOSTOMIN^ (Looss, 1905) 
Stepbens, 1916 

Anterior margin of buccal capsule armed ventrally with 
from one to four pairs of teeth 

Key to Genera 

Buccal capsule and oesophageal funnel dis- 
tinct, the former shallow, the latter deep 
and contammg one or two pairs of lancets Agriostomum, p 324 

Buccal capsule and oesophageal fuimol not 
distinct 1 

1 Buccal capsule small and incompletely 

chitmized Gai.oncus, p 323 

Buccal capsule large and completely 
chitmized Ancylostoma, p 317 


1 Genus ANCYLOSTOMA (Dubmi, 1843) Creplm, 1845 
Synonym — Diploodm Mohn, 1861 

Anterior end bent doi sally. Mouth-opemng guarded by 
one to three pairs of ventral teeth Buccal capsule deep, 
infundibular, provided mternaUy with a pair of triangular 
dorsal teeth Dorsal gutter traverses the dorsal wall of the 
capsule and opens into a deep notch on its anterior margm 
Bursa with a small dorsal lobe Externo-dorsal rays arise 
high up on the median stem of the dorsal ray The latter 
IS cleft for about one-third of its length The termmations 
of Its mam branches appear tndigitate, i e there are two 
very short accessor^’^ branches close to the tip of each Spicules 
not barbed An accessory piece present Vulva bebmd the 


This spelhng of the generic name havmg been adopted by the 
International Commission on Zoological Nomenclature, it is not thought 
n^essary to give the numerous variants of it in the synonjnny Many 
of them Will be found in the synonjnnies of the individual epecies 
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middle of the bodj' Uteiine branches opposed Adult 
worms parasitic m the intestine of mammals 

Genotype — Anajlosloma dtiodenale (Dubini, 1843) 


Ketf to Species 

Ventral teeth of buccal capsule not described , 
spicules oi male about 0 06 mm long 
Ventral teeth of buccal capsule thieo pans 
Vential teeth of buccal capsule two pairs 

1 Innermost pair of ^ ential teeth almost as largo 

as the others spicules of male about 2 mm 
long 

Innermost pair of ventral teeth j udimcntarj- , 
spicules of male about 0 9 mm long 

2 Inner pair of ventral teeth well dc\ eloped, 

spicules of male about 3 mm long 
Inner pair of ventral teeth rudimcntai v , 
spicules of male about 0 8 mm long 


miiunuim,j) 321 


caiiinum,p 320 
il uodeiiah, p 318 
malayamim,p 322 
bmziliemc, p 321 


1 Aneylostoma duodenale (Dubim 1843) Creplin, 1845 
(Fig 146, A ) 

Synonyms — Ar/chi/losloma dmdcnali, Diibini, 1841, Anchylo 
itoiiivm duodenale Diesing, 1851 , Ancylostornnm duodenale 
v Siebold, 1852, Aqchylostowum duodenale Diesing, 1801, 
Docliimuk anchylotlomum Molin, 1801 , Bclerosloma duodenale 
Cobbeld, 1 864 , Idtronqijlnsduodcnah'tSJlmaidQT ISOO, Dochmuts 
dtiodenah's Leiickart, 1867, AnLqlostonivni duodenale Cugnion, 
1880, Uncmaiia duodenahk Railliet, 1885, AnLylostoma duo 
dcnalc Lute, 1885, ' Ankyloktoma duodenojejunale Leichtonstern, 
1886, Dochinn/3 duodenahs liominis 'Poeppel, 1897, AnKylostoma 
hoinims Leichtonstern, 1898, Uncinaria hormms Ashford, 
King and Gutierrez, 1904 , Aneylostoma {Aneylostoma) duodenale 
Lane, 1916 

Hosts — ^This species is very ividelv distributed m tropical 
and subtropical countries, and is one of the common “ hook- 
5vorms ” of man It has, hotvevei , also been recorded from the 
chimpanzee, gorilla, gibbon {Hylohates lar), pig and other 
animals It is common in man thioughout the Indian legion, 
Avhere it has also been recorded from the tiger (Lane, 1917, c 
(Darjeeling district) , Baylis and Daubney, 1922, 1923,6) and 
from the fishmg cat {Felts viverima) (Bayiis and Daubney, 
1922) Thapar (1929) has lecoided 'A duodenale" from 
pariah dogs at Lucknow, but tlie determination of the species 
seems questionable 

The measurements ui the following description are largelj' 
taken from Lane (1916) 

Tlie male measures 8-1 1 mm m length and 0 4-0 5 min 
in maximum thickness, the female 10-13 mm and 0 48- 
0 6 mm resjiectively The cuticular stiiations are at intervals 
of 8-1 1/c The buccal capsule measures 0 185-0 225 mm in 
length The yential teeth consist of tuo laige pairs and 
a rudimentary imier pair The oesophagus is I 1-1 3 mm long 
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Tlie iiervc-iing is situated at 0 675-0 12 mm , the excretory 
pore at 0 8-0 87 mm , and the cervical papillae at 0 8-1 mm , 
from the anterior extremity 

The medio-lateral and postero-lateral rays of the buisa 
are fairly videly separated The spicules measure about 
2 mm m length, the accessory piece 0 1-0 15 mm 
Tlic tail of the female is 0 13-0 16 mm long The vulva is 
situaUd at about the posterior third of the bod\ The eggs 
measure 0 06-0 065x 0 03-0 04 mm 
kSpocimens occurrmg in the tiger Jiave been lound both b\ 
Lane and by Baj hb and Daubney to be below the average size 
This may possibly be an mdieation that the tiger is a host 
to which the n onn is poorly adapted 

The hfe-history of this and of other species of liookw^orms 
IS briefly as follows The eggs, nhen laid, arc m the early 
-klages of segmentation In this condition the}' are pas«:ed 
out with the host’s faeces, and in about two days, if 
the temperature and other conditions arc suitable, the 




Fjg 146 — Anci/losloma Dorsal mows of the inoulli of (A) A duo 
dcnalc , (B) A canmum , (C) A brazihemo (hroin 

Baylis after Looss ) 

embryos develop and hatch They now grow lapidly and 
moult twice, but after the second moult the cuticle 1*5 
retained as a protective sheath This stage is reached 111 
about five days or a week, and the larvm are now mfective 
On coming into contact with the skin of a smtable host, 
or being taken into the mouth, they actively penetrate the 
skin or the mucous membrane and migrate through the tissues 
until they find their way into ly'^mphatic vessels 01 veins 
They are thus earned by the blood-stream to the heart and 
thence to the lungs Ascending the bronchi and trachea, 
they enter the mouth and are swallowed Their ultimate 
habitat, the small intestine, may be reached w'lthm seven 
to ten days after their entry into the bod}' Here, m the 
course of a further two to four weeks, the worms underge 
two more moults and become sexually mature 
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2 Ancylostoma caninum (Ercolani, 1859) v Lmstow, 1889 
(Fig 146, B) 

Synonyms — Doclimius ingonoccphalus (Rud ) of Ercolam, IS'iO 
(part) , Sclciostoma camnum Ercolam, 1869 , Sirongylus camnm 
Ercolam 1859 , Dochinttts balsami Parona and Grassi, 1877 , 
Unctnaria ti tqonocepliala Ratlhot, 188!} , ArilylosloTnum ttihic 
forme \ Lmstow,1886, AnkyloBtomatnqonacepltalum'RlB.nehBLTA 
1888, 11 CC Looss, 1898, Ani yJostonnim trigonocephalum v Lm- 
stow, 1880 , A7ihyloalomU7n camn^im \ Linsfcov , 1889 , Anly 
loBtoma can^nwn Ward, 1895 , AnchyloBtomum it tqonocepJiaUmi 
Looss 1897 , ZlTicinana ttibteformis Galli Valeno, 1898, Un 
077X0! la camna Bmlliot, 1900 AgcJiylnsloma camnum Sfcilcs 
1908 , A7ich7jloslania canimnn Locb and Smith, 1004 , AtxcxjIo 
stoma iT-Kjonocejylialum Brawn and Luhe, 1900 Ancyhstomum 
canumm Gomez do Farm, 1910, Ancxjlostonxa {Ancylostoma) 
camnum Lane, 1916, 1 Strongylus iubirfoxims Zeder, 1800, 
"> Slrongijlus Ingonoccphalus Rudolphi, 1808 (part)* 

Hosts — ^Tiiis IS a common and ividely-distiibuted parasite 
of the dog From this host it has been recorded in the Punjab 
by several authors, and in Ceylon by v Linstow It may also 
occur m a number of other carmvores Bayhs and Daubney 
(1922, 1923, 6) record it from the following animals, mamly 
in the Zoological Gardens, Calcutta — ^Wild dog {Cyon duklmnen- 
sts), Indian wolf (Cant^ palhpes), Indian jackal (Cams aureus), 
Indian fox (Vulpes hengaletisis), Indian desert fox (Vvlpes 
leucopus), sloth-bear (Mchirsus ursinus), tigei (Fdis itgrts) 
leopard (Fehs pardu^), fishmg cat (Fehs viverrina) and 
domestic cat A camnum f has been recorded as a human 
parasite m the Phihppmes, but its occurrence in man appears 
to be very raie 

The measurements in the following description are taken 
mamly from Lane (1916) 

Tlio male measures, on an average, 10 mm in length and 
0 4 mm m maximum thickness, the female 14 mm and 
0 6 mm respectively The cuticular striations are at mtervals 
of 10 /X The buccal capsule measures 0 25 mm in length, 
and there are three pairs of large ventral teeth The oesophagus 
IS about 1 1 mm long The nerve-ring is situated atO 72 mm , 
the cervical papillie at 0 76 mm , and the excretory pore at 
0 8 mm , from the anterior end 

The medio-lateral and postero-lateral rays of the bursa 
are rather wndelj'^ separated The spicules are about 0 9 mm 
long, the accessory piece 0 16 mm 

The tail of the female is about 0 2 mm long The vulva is 
situated at about the posterior third of the body The eggs 
measure about 0 06-0 064x 0 03-0 04 mm 


* Rudolphi’s spebies seotns to have included A camnum and Buno- 
slomum trigonocephc^luni, and this has resulted in much confusion 
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3 Ancylostoma minimum (v Linstow, 1906) Lane, 1916 

Synonyms — Anlyloitomummtmmumv Lmstow, 1906 , Unmnana 
mmima Kailliet and Henry, 1909 

Host — ^Rusty-spotted cat (Feho rubtginosa) (stomach) ; 
Kandy, Ceylon 

Of tins species nothing appears to be known beyond the 
bnef account of it given by v Linstow, and it is doubtful 
whether it can be recognized The fype-specimens do not 
appear to be available m the Colombo Museum 

According to v Lmstow the male measures 2 38 mm 
m length and 0 24 mm m thickness, the female 4 46 mm 
and 0 2 mm respectively The buccal capsule is dorsally 
inclined, and has four ventral longitudmal “ nbs ” and 
“ a tooth at the bottom ” The oesophagus occupies 1/5 8- 
1/4 of the total length The spicules of the male are brown 
and very short (0 062 mm long) The tad. of the female 
measures 1/34 of the total length The vidva is posteriorly 
situated, ^viding the body m the proportion of 31 12 
The genital organs are almost confined to the postenor half 
of the body The eggs measure 0 088x0 053 mm 


4 Ancylostoma braziliense (Gomez de Fana, 1910) (Fig 
146, C ) 

Synon3hns — Anci/lostomum brazthense Gomez de Fans, 1910 , 
Ankylostoma braziliense Gedoelst, 1911 , Uncmana brazihenms 
Railhet, 1911 , Agchylosloma ceylanicum Iiooss, 1911 , AnLylo- 
stoma ceylanicum Lane, 1913 , Agchylosloma braziliense Gomez de 
Farm, 1914 , Ancylostoma ceylanicum Leiper, 1915 , Ancylostoma 
{Ceylancylostoma) ceylanicum Lane, 1916 

Hosts — ^This species, which is widely distnbuted m tropical 
and subtropical countnes, is a common parasite of dogs and 
cats, and also occurs not infrequently m man In India it was 
recognized in man for the first tune by Lane, m 1913,m prisoners 
who had been transferred from the Mymensmgh Jad to 
Berhampore It was previously recorded by Looss from the 
small Indian civet {Vivemcula malaccensis) from Colombo, 
Ceylon Bayhs and Daubney (1922) record it from the follow- 
ing ammals, mainly m the Zoological Gardens, Calcutta — 
Civet (probably Vivemaila malaccensis), tiger {Felts tigris), 
lion {F leo), leopard {F pardus), fishmg cat {F vivemva), 
leopard cat {F bengalensts), domestic cat, wdd dog {Cyan 
dulJiunensts), Indian wolf {Cants palltpes), sloth-bear {3fdurstis 
tirsinus) and red cat-bear {Mlurm Jtilgens) 

The measurements in the followong descnption are taken 
mainly from Lane (1916) 

NEM Y 
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The male measures about 7 7-8 5 mm m length and 0 35 mm 
m maximmu thiclcness, the female 9-10 5 mm and 0 375 mm 
respectively The cuticular stnations are at intervals of 
7 5/x The buccal capsule measures 0 175 mm m length, 
and the ventral teeth consist of one large pair and a rudi- 
mentary inner pair The oesophagus is about 0 75 mm long 
The nerve-ring is situated at 0 46 mm , and the cervical 
papilla} and excretory pore at 0 G mm , from the anterior 
extremity 

The medio-Iateral and postero-lateral rays of the bursa 
are close together The spicules are about 0 8 mm long, the 
accessory piece 0 075 mm 

The tad of the female measures 0 16 mm in length The 
vulva is situated at about 3 5 mm from the posterior end 
The eggs measure 0 05x0 03 mm. 

5. Ancylostoma malayanum (Alessandnni, 1905) (Fig 147 ) 

Synonyms — Uncinana malayana Alessandnni, 1905 , Anlylo- 
stoma vialayanum RaiUiet and Henry, 1909 , Agchylostoma 
malayanum Looss, 1911 , Ancylostoma malayanicum Stephens, 
1910 , Ancylostoma {Ceylancylosioma) malayanum Lane, 1916 

Hosts — ^This species appears to be confined to bears, and 
does not seem to have been found outside the Indo-Malay 
region It uas origmally recorded from the Malay bear 
( TJrs^is [Hdarctos'l malayanus) Li India it has been recorded 



Fig 147 — Ancylostoma malayanum Antenor end , dorsal view 

(After Lane ) 
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by Lane (1916) from a wild Himalayan bear {Ursiis fotquahis), 
and also by Baylis and Daubney (1922) from Ursus malayamis 
and from a “ bear ” Avluch w'as probably the sloth-bear {Melm- 
'Hs ursimis) These last tw o records refer to material probably 
collected m the Zoological Gardens, Calcutta 
The measurements m the following description are taken 
mainly from Lane (1916) 

The male measures 11 5-15 mm in length, the female 
15-19 mm In both sexes the maximum thickness is about 
0 6 mm The cuticular striations are at intervals of 6 25 p 
The buccal capsule measures 0 185 mm in length Theie 
are two pairs of ventral teeth, the inner pair being -well 
developed, though considerably smaller than the outer 
The oesophagus is about 1*7 mm long The nerve-ring, 
cervical papillse and excretory pore are all situated at about 
0 72 mm from the anterior extremity 
The medio-lateral and postero-lateral rays of the bursa are 
close together The spicules are 3 mm long, the accessory 
piece 0 1 mm 

The tad of the female measures 0 125 ram m length The 
vulva IS situated at about 7 mm from the posterior end 
The eggs measure 0 055 X 0 03 mm 

2 Genus GALONCUS Railhet, 1918 

Anterior end bent dorsallj’’ Mouth-opening guarded b}’^ 
two or ihree pairs of vential teeth Buccal capsule lelatively 
small, cup-shaped and imperfectly chitimzed, wuth one or 
two parrs of teeth towards its base Bursa wutli a small 
dorsal lobe Extemo-dorsal rays arise from the mam stem 
of the dorsal ray The cleft portion of the dorsal lay is very 
short m comparison rvith its total length Its termmations 
are tndigitate, i e there are two accessory branches on each 
branch Spicules long and fihform, apparently umted at 
their tips An accessory piece present Vuiva towards the 
posterior quarter of the body Uterme branches opposed 
Adult worms m submucous cysts m the intestme of Fehdm 
Genotype — Galoncus permaostis (v Lmstow% 1885) 


1 Galoncus perniciosus (v Lmstow, 1885) Radhet, 1918 

Synonyms — Strongylus liibiefot mis of v Lmstow, 1879 , Anlulo- 
stomum pemiciosum v Lmstow, 1885, Uncinaua perniciosa 
Cohn, 1899 , Ancylostomu pemiciosum Ihle, 1919 

Hosts — ^This species has been recorded on several occasions 
from tigers and leopards, chiefly m menageries m Europe 
Bayhs and Daubney (1922) record a smgle specimen collected 
from the mtestme of a leopard {Fehs pardus) m tne Zoological 

y2 
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Gardens, Calcutta Tlie worm occurs m fibrous nodules or 
tumours of the wall of the intestine, and its presence fre- 
quently leads to the death of the host from septicaemia 

The male measures about 8-14 mm m length and 0 36 ram 
in maximum thickness, the female 116-174 mm and 0 4 mm 
respectively The cuticular striations are at varjung intervals — 
according to Railhet, 4-5 anteriorly, 21 fj, in the middle of 
the body and 13 /x at the level of the vulva The anterior 
end of the bod}'' is retractile The buccal capsule measures 
about 0 07-0 08 mm in length, and its diameter, according 
to Railliet, IS 0 08 mm m front and 0 04 mm behind The 
oesophagus is about 0 8-1 mm long The nerve-rmg is 
situated at 0 47 mm , and the cervical papilla? atO 73 mm , from 
the anterior end 

The spicules measure 1 7-2 mm m length, the accessory 
piece, according to Ihle, 0 045 mm 

The tail of the female narrows rather suddenly a little 
behind the anus, and ends m a small spike It measures 
0 15-0 225 mm in length The vulva is situated at 2 8- 
3 6 mm from the posterior end The eiigs measure 0 063- 

0 072x0 038-0 042 mm 

3 Genus AGRIOSTOMUM Railhet, 1902 

Mouth-opening circular, guarded by four pairs of teeth 
Avhich, with the exception of the subventral pair, are double 
Dorsal gutter ends m a freelv-projectmg process which is 
grooved and sometimes appears bifid Buccal capsule shallow , 
CEsophageal fumiel very large, contammg one or two pairs 
of subventral lancets A ventral cervical groove may be 
present Antero-lateral ray of bursa thicker than, and some- 
w hat divergent from, the other lateral rays Externo-dorsal 
ra 3 's spring from the median doisal stem about half-w'ay 
between its loot and its bifurcation Dorsal ray cleft for 
about one-third of its length its terminations bidigitate 
Spicules equal alate An accessory piece [or telamon] 
present Vulva close to anus Adult w'orms m the intestine 
of ruminants 

Gcnotipe — Agitoslomiim vryhzirgi Railhet, 1902 

1 Agriostomum vryburgi Railhet, 1902 (Fig 148) 

Host — ^Zebii {Bos indicus) (duodenum) The species was 
oiigmally recorded by Railhet from Sumatra In India it 
has been recorded by Lane (1923) from Darjeeling, and by 
Ware (1925) from the Ndgui Hills South India 

The male measures 9 2-11 mm in length and 0 29-0 35 mm 
in maximum thickness, the female 13-15 5 mm and 0 39- 
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0 4} inni respectively The cuticular stnations are very 
fine <ind inconspicuous, the interval' between them being 
about 2 o/x. actording to Ware A ventral cervical groove is 
present in this species (though not in all members of the 
genus), in which the excretory pore is situated at about 
0 42-0 45 mm from the anterior end The buccal capsule 
is verj shallow, its depth bemg only about 0 05 mm on the 
ventral side and less than half as much on the dorsal side, 
according to Ware Its thameter, accordmg to Lane, is 
0 13 mm The four pairs of toeth surrounding its opening 
are of nearly equal sue According to Monnig (1932, o), each 
tooth has a small internal tubei cle at its base The oesophageal 




Fig 148 — Agi toslomum vryburgi Antenor end A, lateral view , 
B, dorsal view (After Monnig ) 

funnel is about 0 25 mm long Accordmg to Monmg it con- 
tains two pairs of very small subventral lancets, one in front 
of its imddle and one towards its narrow posterior end These 
had not been seen by previous observers The oesophagus is 
about 1-1 1 mm long The cervical papillae and nerve-ring 
are situated at about 0 47-0 55 mm from the anterior 
extremity 

The spicules measure 0 83-0 87 mm m length, and have 
wide, transversel\’’-striated alae The accessory piece is 
0 09 mm long, according to Lane Ware describes it as 
clavicular in a lateral view, but heart-shaped in a frontal 
view ” 
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The tail nf the female is 0 lh-0 20 mm long and tajiers 
lapiclh to a fine point The vulva is situated at 0 47-0 0 mm 
fiom the posterior end The eggs measure U 125-0 105' 

0 OG-0 092 mm Their contents are segmenting at tlie time 
of la\ing 


Subfamily NECATORIN.^l Lane, 1017 

Anterioi margin of buccal capsule without teeth, but usually 
bearing ventral tuttmg-plates 


Key io Gene) a 

Buccul capsule without marginal \cntral 
cutting plates 

Buccal capsule with marginal \cntrnl cutting- 
plates 

1 An intestmal crecum present 
Intestinal ciccum absent 

2 Buccal capsule fissured dorsally and laterally, 

and with transverse “ shohes ” internally 
Buccal capsule entire, without trans\crsc 
‘ shelves,” but with lancets or teeth near its 
base 

3 Dorsal lobe of bursa of male asymmetrical 
Dorsal lobe of bursa symmetrical 

4 Tw o pairs of lancets or teeth present m buccal 

capsule 

One pair of lancets present 

5 Subvcntrnl lancets and snbdorsal teeth simple 
Subventral lancets and subdorsal teeth bi- 
cuspid or tiicuspid 

G Dorsal cone pi ejects freely into lumen of 
buccal capsule , dorsal lobe of bursa of male 
larger than lateral lobes 
Dorsal cone does not project into lumen of 
buccal capsule , dorsal lobe of bursa smaller 
than lateral lobes 


[p .{28 

GLonocLnrvLcs 

1 [p 341 

GnAMMOCEPHALUS, 

O 

[p 343 

Bathmostoviuji, 


3 [p 331 
Dukostovium, 

4 


6 

NrcATOR p 326 

[p 339 

Tetragomphics, 


GAiorRiA.p 335 


UxCINARIA, p 33G 


1 Genus NEGATOR Stiles, 1903 

Anterior end bent dorsally Mouth-opemng guarded by 
a pair of cutting-plates Buccal capsule large, subglobular 
At its base a pair of subventral lancets, a pair of subdorsal 
teeth and a promment dorsal cone projecting mto the lumen 
and carr^mg the dorsal gutter Bursa with two large lateral 
lobes and a small dorsal lobe Externo-dorsal rays relatively 
long and slender, arising high up on the stem of the dorsal 
ray, which is cleft for almost the whole of its length Its 
terminations are bidigitate i e there is a single pair of 
accessory branches Spicules slender, barbed Vulva slight^ 
in front of the middle of the body Uterine branches opposed 
Adult A\ orms m the mtestme of mammals, chieflv' Primates 
Genotjpe — Necator amencanus (Stile's, 1902) 
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1 Necator americanus (Stiles, 1902) Stiles, 1903 (Fig 149 ) 

Synonjms — Uncinana amencana Stiles, 1902 , Anki/loslomuvi 
amcricami/n v Linstow, 190J , Unrmaria (Necator) amencana 
Stiles, 1903 , AnchyJo’^lomum amencannm Loeb and Smith, 
1904 Necator ajncanvs Hams, 1910 , ’ Necator suillws Ackert 
and Payne, 1922 

Hosts — ^This species occurs in almost all tropical and sub- 
tropical parts of the world, its principal host being man 
It IS the common hookworm of the New World, but is also 
very common m Oriental countries, and is thought to have 
been mtroduced into America fiom Africa In addition to 
man, it has been recorded from the gorilla and other Primates, 
and also from the pig, rhinoceros and pangolin and (rarely) 
from the dog According to some observers — e g Maplestone 
(1929, 6), Kendrick (1929) — it is commoner in man in India than 
IS Ancylostoina duodenale iSpecmiens w ere recorded by Baylis 




Fig 149 — Necato) ameiicamis A, anterior end dorsal 'viow, B, bursa 
of male, lateral v lew (After Faust ) 

and Daubney (1922) from a- young African rhuioceros (Rhino- 
ceros btcomie) which had lived only a short time m the Zoological 
Gardens, Calcutta, and had been imported from Tanganjnka 
Territory Later the same authors (1923, 6) recorded a smgle 
female specimen from a wild Indian rhinoceros (Rhinoceros 
unicornis [i? mdiciw]) 

The male measures about 5 2-10 mm in length and 0 18— 
0 3 mm in maximum thickness, the female 7-13 5 mm and 
0 38-0 45 mm respectively The buccal capsule measures 
about 0 08-0 14 mm m length and 0 07-0 12 mm in wndth. 
The oesophagus is about 0 5-0 8 mm long The cervical 
papillsn are sitated at about 0 37 mni , the nerve-rmg at 0 4 mm , 
and the excretory pore at 0 5 mm ,from the anterior extremity. 

The spicules of the male are about 0 92 mm long 
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The tail of the female measures about 0 17 mm m length 
The vulva is situated in front of the middle of the body, at 
about 4 3 mm from the antenor end m a specimen of average 
size The eggs measure 0 053-0 076 X 0 028-0 044 mm 


2 Genus GLOBOCEPHALUS Molin, 1861 

Synonyms — C ystocephahis RaiUiot, 1895, nec Lager, 1892, 
Characostomum Railliet 1002 , Cra/ituoma Alessandrmi, 1909 
Itatlhetusttongi/lus Lane, 1920 

Relatively stout forms -without cutting-plates at the anterior 
margin of the buccal capsule Buccal capsule deep, infundi- 
bular or subglobular, supported anteriorly by an external 
chitmoid ring Mouth- opcnmg tilted dorsallv There may 
or may not be a pair of teeth or lancets at the base of the 
buccal capsule Dorsal gutter extends almost to the mouth- 
opening Dorsal ray of bursa cleft for only a short portion 
of its length , its teiminations tridigitate Spicules slender, 
curved dorsally at their tips or bent mto an S-shape An 
elongate accessory piece present Vulva m posterior half of 
body Utenne branches opposed Adult ivorms m the 
alimentary tract of pigs and monkeys 

Genotype — Globocephahts longeinucromtiis Molm, 1861 


Key io Species 

Teeth in buccal capsule bicuspid 
Teeth m buccal capsule simple and tnangulai 
or ndge like 

1 Buccal capsule subglobular bases of teeth 
extend to its extreme postenor end 
Buccal capsule funnel shaped , bases of teeth 
do not reach its postenor end 
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1. Globocephalus urosubulatus (Alessandrmi, 1909) 

Synonyms — Crosst-sowio MrosM6wio<MW Alessandrmi, 1909 , IGhara- 
coatomum atmicronalum Smit and Noto Soediro, 1926 , ? Globo- 
cephalus amuoonatua Smit and Ihle, 1928 

Host — ^This IS a parasite of the pig, and "vvas onginally 
recorded from Italy Maplestone has recorded it from pigs 
slaughtered m Calcutta 

Cameron (1924, b), after examinmg Lane’s type-specimens of 
Globocephalus connorfilii, considered this species a synonym 
of G urosubulatus, a imeiv ivhich ivas accepted by the writer 
(1929) Maplestone (1930, a), however, on the basis of a large 
amount of material collected in Calcutta, recognizes the two 
spei les as distinct There is m reahty considerable uncertainty 
as to the identification of Alessandrini’s species, but for the 
present Maplestone’s view may be adopted provisionally 



GLOBOCEPHALbb 


329 


On the other hand, Maplestone includes G amucronatiib (Smit 
and Noto-Soediro, 1926) Smit and Ihle, 1928, in his s3nonymy 
of G UTosuhiilatUh, but the evidence for this conclusion is 
not very convincing 

The following descripf ion of 6 u'o.suhidntuii ’ is taken from 
Maplestone 

The male measures 3 99-4 69 mm in length and 0 297- 
0 376 mm in ma\imum thickness, the female 4 74-6 87 mm 
and 0 336-0 476 mm respectively The buccal capsule is 
subglobular and measures 0 14-0 2 mm in depth and 0 084- 
0 14 mm in internal diameter A pair of teeth, triangulai 
and of variable size, arise ‘ from the posterior part of the v entral 
vail of the capsule, the posterior bordei of the tooth lunning 
to the extreme posterior edge of the capsule, where it joins the 
oesophagus ” 

The spicules of the male are 0 852-0 931 mm long (Ales- 
sandrmi gives 0 59 mm ) 

The tail of the female measures 0 12-0 19b mm in length 

2 Globocephalus connorfilu Lane, 1922 (Fig 150 ) 

Host — ^Pig (small intestme) originalh' lecoided from 
Samoa , lecorded by Maplestone (1930, a) from pigs slaughtered 

Fig 150 Fig 151 




Fig 150 — Globocephalus contwrjiht Anterior end, lateral \iew 

(After Lane ) 

Fig 151 — Globocephalus samoensis Antcrioi end, lateral \ic»v 

(After Lane ) 

m Calcutta As has alreadj' been explamed under G uroiubu- 
latus, Maplestone considers this species valid The following 
description is based mainly on his account of it 
The male measures about 4r-5 mm m length and 0 24- 
0 34 mm m maximum thickness, the female 4 1-6 o mm and 
0 3-0 45 mm respectively The cuticidar striations, accordmg 
to Lane, are at mtervals of 9 ft. The buccal capsule is not 
subglobular, but somewhat funnel-shaped It measures 
0 12-0 212 mm in length and 0 068-0 108 mm in mternal 
diameter The teeth arise soinew hat further forw ard on the 
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ventral wall of the capsule than m G urosubulafus “ They 
are more in the nature of longitudmal ridges with a curved 
outline, and the posterior border always fuses with the capsule 
wall some distance anterior to its junction ivith the oesophagus ” 
In some specimens these ridges are faint and not sui mounted 
by a point, and “ m extreme cases even these faint ridges are 
absent ” The oesophagus is 0 62a-0 75 mm long, measured 
from the anterior extremity, and is club-shaped According 
to Lane, the cervical pifpillge, nerve-ring and excretory pore 
are all situated at 0 375-0 45 mm frpm the anterior end 

The spicules of tlie male measure, according to Maplestone, 
0 455-0 594 mm in length Lane, in 1922, gave their length 
as 0 275 mm , but in 1923 as 0 54 mm The accessory piece 
measures, according to Lane, 0 09 nyn in length and is 
“ somewhat canoe-shaped in lateral, kite-shaped with the 
point posterior in dorsal view ” 

The tail of the female is about 0 13-0 21 mm long, and bears 
a pair of papilla? at 0 04 mm from the tip The vulva, accord- 
ing to Lane, is situated at 2-2 4 mm from the posterior end, 
and the eggs measure 0 ObxO 04 mm 

3 Globocephalus samoensis Lane, 1922 (Fig 151 ) 

Host — ^Pig (small intestine) , originally recorded from 
Samoa, but recorded bj’’ Maplestone (1930, a) from pigs 
slaughtered m Calcutta 

The following descnjition is taken mainlv from Lane (1922, 6 , 
1923) The male measures about 4 2-5 7 mm m length and 
0 3 mm in maximum thickness, the female about 5 3-6 7 mm 
and 0 35 mm respectively The cuticular stnations are at 
intervals of 9 /x The buccal capsule is “ nearly circular, 
guarded bv most ludimentary ventral semilunes, and bearmg 
jiosteriorly a pair of large, stout, hxmispid teeth, thickened 
ventro-anteriorI\ The capsule measures 0 14 mm in length, 
0 12 mm in transver^-e and 0 11 mm m dorso-ventral diameter 
The oesophagus is about 0 75 mm long The nerve-ring is 
situated at 0 4 mm the excretory poie at 0 425-0 44 mm , and 
the cervical papillae at 0 44-0 45 mm , from the anterior 
extremity 

The spicules of the male measure about 0 4 ram in length 
(according to Maplestone, 0 376-0 495 mm ) The accessory 
piece, which is diamond-shaped in dorsal view , is 0 055 mm 
long 

The tail of the female is 0 084-0 124 mm long, according to 
Maplestone (0 095 mm , without the terminal spike, according 
to Lane) The caudal papillae are situated at 0 015 mm 
from the tip The vulv<i is situated at about 2 mm from the 
jjosterior end TJie eggs, measure 0 065-0 07 X 0 04 mm 
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3 Genus B0NOSTOMUM Railhet, m2 

Synonyms . — Moiiodoiilus Mohn, 1861 (part) , Bustomum Lane, 
1917 

t 

, Anterior end bent dorsal! v Mouth guarded by a pair of 
vential cutting-plates Buccal capsule large, infundibular 
Towards its base a strong dor,sal tooth along hich runs the 
dorsal gutter, and one or two p.urs of smaller ventral lancets 
Bursa with an asymmetrical dorsal lob'* The nght extemo- 
dorsal ray arises high up on the mam dorsal stem and is long 
and slender. Tlie left extemo-dor&al ray is much shorter 
, and arise'^ at about the' level of the bifurcation of the dorb.il 
ray Twrininations of dorsal ray tndigitate Spicules slender, 
not barbed Vulva .i little in front of the middle of the 
body Uterine branches opposed Adult worms in the small 
intestine of ruminants 

Genotype — Bimostomum Ingonocephalum (Rndolphi 180S) 
Key fo Species 

Dorsal border of dorsal tooth longci than the 
distance from its tip to the mouth opening , 
spicules of male about 0 6-0 75 mm long 
Dorsal border of dorsal tootb shorter than the 
distance from its tip to tlio mouth-oponmg 

1 Subventral lancets m buccal capsule two pairs 
. ' Subt entral lancofs one pair 

2 Spicules of male about 4 7 mm long 
Spicules of malo about 0 6 mm long 
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1 , Bunostomum trigonocephalum (Rud , 1808) RaiUiet 1902 
(Pigs 152 & 153 ) 

Synonyms — Slrongyhis ti tffoitocepkaliis Rudolphi, 1808 (part). 
Slrmgyltta cermms Creplin. 1829 ; Sderoitoma hypostomim 
Duiardin 1845 (pait), Dochmnis hypoatomus Diesing, 18 jI 
(part) . Monodonitw wedhi Molin 1861 , Dochmtu'i cemwt-t 
Baitlet, 1868 , Uncinaria cernua RaiUiet, 1885 , AnLylostoma 
ctmuum Blanchard, 1888 , Monodonliut cemutis Rizzo, 1900 , 
Strongylm (Motiodontus) cernmut Railbot, 1900 , Uncinana 
{Monadontua) cemva Railhet 1900, Uncxnana (Monodonlua) 
fnj/onocep/ia&iRailliet, 1900, Monodonlus tngonocephalua Railhet. 
1900 , ^ AnLylaslomum cemuum \ Lmstow, 1906, Bunoslomiuit 
toslitnot/iT Lane, 1917 

Hosts — ^This IS, a parasite of the small mtestme of the 
sheep, goat, ox and other ruminants Lane (1917, a} has 
- recorded it from the sheep m the Dai^jeehng district of Bengal 
At the same time he recorded, under the name of B kashinatln, 
a' form from the goat m the same locahty. Lane believed that 
H hashinatln was a distinct species, on the ground of certain 
slight differenccb in the shape of the buccal capsule and other 
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Fig 152 — Bunoatcmuin ingonoccpJialum Anterior end , lateral view. 

(From Bajlis, after Ransom ) 

Fig 153 — Bunostohium tngonocepkaluni Bursa of male , dorsal view 
c (1 1 , left extemo dorsal ray, c dr , right evtemo dorsal ray 
(From Bajlis, after Ransom ) 
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structures He admits, however, that the measurements of 
the forms from the two hosts do not provide convmemjf 
specific differences Yorke and Maplestone (1920) have 
placed B IcashnafJu m the synonymy of B fngoTiocephahim, 
and the writer follows them, believing that some of the supposed 
distinctions between the species are merely the result of indi- 
vidual variation, and others probably the result of differences 
m the condition of the preserved material 

The male measures 11-17 mm in length and 0 4 mm or 
more m maximum thickness, the female 14-26 mm and 
0 45-0 76 mm respectively The cuticular striations are at 
mtervals of 6-7 5^ The buccal capsule measures 0 17- 
0 225 mm m length, 0 16-0 165 mm in transverse and 0 15- 
0 175 mm m dorso-ventral diameter The dorsal tooth is 
relatively long, and its dorsal bor^^r is longer thg,n the distance 
from its tip to the mouth-opening There is usually one 
pair of subventral lancets, but a smaller second pair is 
occasionally present The cesophagus is 0 8-1 45 mm long 
The nerve-rmg is situated at about 0 6 mm , and the cervical 
papilla) and excretory pore at 0 6-0 75 mm , from the anterior 
end 

The spicules measure 0 6-0 75 mm in fength, and are slightly 
twisted and provided with striated ala) 

The tail of the female is 0 25-0 4 mm long, and bears 
a pair of papilla) at about 0 08-0 12 mm from the tip The 
vulva, which is usually not prominent, is situated at 5 5- 
8 mm from the antenor end The vagina is short (about 
0 2 mm ) The combined length of the muscular portions 
of the ovejectors is, according to Ransom (1911), at least 
0 45 mm The eggs measure 0 075-0 085 X 0 038-0 05 mm 


2 Bunostomum cobi Maplestone, 1931 

Synonym — ? Bunostomum dentatum Monnig, 1931 * 

Host — ^Waterbuck {Cohus dltpsiprymmis ) , Zoological 
Gardens, Calcutta 

This species appears to be ver^’’ similar to B tngoTwcepTmlum. 
The male measures 8 8-11 4 mm m length and 0 29-0 32 mm 
ui maximum thickness, the female 15-16 mm and 0 45- 
0 5 mm respectively The buccal capsule is funnel-shaped 
m lateral view and measures 0 164-0 176 mm m- length 


* The worms described by Monnig (1931), from the same host m its 
native country (South Africa), though shghtly larger and differing m 
certain details of measurements, were almost certainly of the same- 
species as Maplostone’s, whoso description appears to haiebeen published 
earlier 
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The dorsal tooth is truncate at the tip, and its dorsal border 
IS about half as long as the distance from its tip to the mouth- 
openmg “ There is a smgle pair of broad rounded sub- 
ventral lancets, which may or may not have sharp points on 
their summits ” The oesophagus is “ 0 18-0 2 ” 1 8-2] mm 

long 

The bursa of the male has a clearly defined dorsal lobe 
The spicules resemble those of B trigonoceplialum and measure 
0 55-0 66 mm m length 

The tail of the female is 0 37-0 46 mm long, and is straight, 
with a blunt tip It bears a pair of papillm at about 0 15 mm 
from the tip The vulva is shghtly prominent and is situated 
at 4 2-5 7 !mm from the antenor extremity The vagma 
IS short The eggs measure 0 058-0 06 X 0 036 mm 


3 Bunostomum hovis Maplestone, 1931 

Host — ^Zebu (Bos tndicus) (abomasum) , recorded by Maple- 
stone as occurrmg in small numbers m animals which died 
at the Government Experimental Farm at Gauhati, Assam 
Both sexes measure 15-16 mm m length and about 0 5 mm 
m maximum thickness The cuticle is coarsely striated 
The buccal capsule is rather elongate The dorsal border 
of the dorsal tooth is shorter than the distance from the tip 
of the tooth to the mouth-openmg There is a smgle pair of 
long, pomted subventral lancets The excretory pore is 
situated at about 0 7 mm from, the antenor end 
The spicules are about 4 5 mm long, and are slender and 
tapermg, with “ fine straight pomts, which are fused and 
surrounded by a membranous sheath ” 

The tail of the female is 0 34 mm long, and is straight, with 
a blunt tip The vulva is an inconspicuous sht situated a httle 
m front of the middle of the body (at about 8 5 mm from the 
posterior end) The vagma is short The eggs measure 
0 072-0 076 X 0 044-0 046 mm 

4 Bunostomum phlebotomum (RaiUiet, 1900) Eailhet, 1902 

Synonyms — Slrongylus radiatne Schneider, 1866, nec Budolphi, 
1803, ttec Gurlt, 1831 , Dochmius radtatus Leuckart, 1868 , 
Uncinaria radiata Radliet, 1885 , Monodonlus phhboUmw 
Railliet, m Rizzo, 1900 , Strongylatus radialus Railliefc, 1900 , 
Bunostomum radmtum v Linstow, 1906 , Bustomum phlebotomum 
Lane, 1917 

Hosts — ^This parasite occurs m the small mtestme of the 
ox, zebu {Bos tndicus) and sheep Railhet has recorded it 
from the two former hosts m British India 
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The following descnption is taken from Ransom (1911) The 
male measures 10-12 mm m length and nearly 0 5 mm m maxi- 
mum thickness, the female 16-19 mm and a httle more than 

0 5 nun respectively The dorsal tooth m the buccal capsule 
18 relatively short, and its dorsal border is shorter than the 
distance from its tip to the mouth-opemng i There are two 
pairs of subventral lancets The oesophagus is 1 25-1 5 mm 
long The cervical papdlae are situated at about its anterior 
thud 

The spicules are alate and measure 3 5-4 mm m length 
The tail of the female is 0 4-0 5 mm long The vulva is 
rather promment and is situated a httle m front of the imddJe 
of the body The vagma is long and sinuous The combmed 
length of the muscular portions of the ovejectors is at least 

1 mm The eggs measure 0 075-0 098 X 0 04-0 05 mm 


4 Genus GAIGERIA Railliet and Henry, 1910 

Anterior end bent dorsally Mouth-opemng oval and 
guarded by a pair of ventral cuttmg-plates Buccal capsule 
large and cup-shaped At its base a freely-projectmg cone 
carrymg the dorsal gutter, and a pair of subventral lancets 
Bursa -with a large dorsal lobe and two much smaller lateral 
lobes which are jomed ventrally Antero-lateral rays short, 
blunt and widely separated from the other lateral rays 
Extemo-dorsal rays ongmate from the mam trunk of the dorsal 
ray Dorsal ray cleft for a considerable portion of its length , 
its branches stout, blunt and endmg m three very small 
digitations Spicules with slender, recurved termmations, 
without barbs No accessory piece Vulva just m front of 
the middle of the body Adult worms m the alimentary 
tract of rummants 

Genotype — Qaigeria pachyscdis Railhet and Henry, 1910 


1 Gaigeria pachyscelis Railhet and Henry, 1910 (Pig 154 ) 
Synonym — Qargena smiii Noto Soediro, 1928 

Hosts — ^This species was ongmally obtamed from the in- 
testme of the sheep, and doubtfully from the ox, in the Punjab 
by Gaiger, who states that it is not common Cameron 
(19 4, a), who has redescnbed the worm, records it from the 
goat m India 

The male measures 11-18 mm m length and 0 55-0 65 mm 
m maximum thickness, the female 15-24 mm and 0 7- 
0 85 mm respectively The cuticulax stnations are at mtervals 
of 8-10 /t The greatest length of the buccal capsule is about 
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0 3-0 36 mm , and its dorso-ventral diameter about 0 21- 
0 33 mm The oesophagus is slender, and measures about 
2-3 mm in length and 0 2 mm m diameter The cervical 
papiUse, nerve-rmg and excretory pore are situated a little 
m front of the middle of the oesophagus, at about 0 93 luni 
from the anterior extremity 

The spicules are 1 1-1 328 mm long Each has " a stoutish 
stem, and a very fine flexible point about *2 mm long The 



jiaplestone ) 

mam stem consists of a sohd rod set uith numerous fine 
recurved teeth at its outei edge ” {Camcroi}) 

The tail of the female is about 0 31-0 41 mm long It is 
narroued suddenly behmd the anus and has a blunt tip 
The vagina is shoit The ovejectors are joined bv narrou, 
S-shaped ducts vvath the wide, opposed utenne branches 
The eggs measure 0 105-0 12x 0 05-0 066 mm 


5 Genus 0NCINARIA Erolich, 1789 

Synonyms — Dochtmiis Dujardm, 1845 , JJocJimotdcs Cnmoron, 
1924 

Head bent shghtly dorsally Mouth-opening guarded bv 
a pair of ventral cutting-plates Buccal capsule large and 
funnel-shaped Near its base a pair of subventral lancets 
Dorsal cone ■vvithin the vail of the capsule, not projecting 
mto the lumen Bursa with a short dorsal lobe and two Icrgc 
separate lateral lobes Antero-lateral rays rather divergent 
from the other lateral rays Extemo-dorsal rays originate 
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near the base of the dorsal ray Dorsal ray cleft for about 
a quarter of its length , its terminations usually tndigitate 
Spicules slender, not barbed. An accessory piece present 
Vulva m the posterior half of the body Adult worms m the 
mtestme of mammals 

Genotype — Uncinana crimformts (Goeze, 1782) * 

Key to Species 

Spicules of male about 0 7 ram long stenocephala, p 337 

Spicules of male about 1 2 mm long - longesp'iculum, p 338 

1 Uncinana stenocephala (Raill , 1884) Railhet, 1885. 

(Fig 155) 

Synonyms — Strongylus ci tmfonms Rudolphi, 1802 , Strongylus 
trigonocephalus of Gurlt, 1831, ncc Rudolphi, 1808 , Dochmius 
trtgonoccphalus Ercolam, 1859 (part) , Dochmius stenocephalus 
RaiUiet, 1884- , Ankylostoma stenocephalum Blanchard, 1888 , 
Ankylostcmum stenocephalum v Lmstow, 1889 , Ankylostoma 
ingonocephalum Looss, 1898, nec Blanchard, 1888 , Uncinana 
polana Looss 1911, Dochmotdes stenocephala Cameron, 1924, 
’ Ascans cnniformis Goeze, 1782 

Hosts — ^This IS a not uncommon parasite of the mtestme of 
dogs, wolves and foxes m Europe and North America It 





Fig 155 — Uncinana stenocephala Anterior end A, lateral view j 
B, dorsal view (After Bayhs, m‘ Parasitology ’) 


occurs also in the European badger {Mdes meles), and has been 
recorded from the pig m Cans^^ Gaiger records specimens 
from the dog m the collection of the Punjab Vetermaiy (HoUege 


* There is great uncertainty as to the identification of this species, 
but it seems not improbable that it is m reahty identical with U steno- 
cephala (Radi , 1884) 

KEM 7 , 
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The male measures about 5-8 5 mm m length and 0 18 mm 
in maxunum thickness, the female about 7-12 mm and 0 2 mm 
respectively The buccal capsule measures up to approxi- 
mately 0 15 mm m length and 0 1 mm in dorso-ventral 
diameter The subventral lancets are not very prominent 
The oesophagus is about 0 5-0 85 mm long The cervical 
papillae, nerve-rmg and excretory pore are situated a httle 
in front of the middle of the oesophagus 

Each branch of the dorsal ray of the bursa has three termmal 
digitations, of which the outermost is the longest The 
spicules measure about 0 64-0 76 mm m length, and have 
simple, sharp pomts 

The tail of the female is 0 15-0 29 mm long, and has a small 
termmal spike The vulva is situated at about the postenor 
third of the body The eggs measure about 0 065-0 08 X 
0 04r-0 05 mm 

2 Uncinaria longespiculum Maplestone, 1931 

Synonym — Unctnana pJtthpptnensts Chitvrood, 1932 

Hosts — ^This species was recorded by Maplestone from the 
small intestine of a civet-cat {Vtvemcula malaccensts) m the 
Zoological Gardens, Calcutta Chitwood’s species was re- 
corded from a Phihppine civet {Paradoxurus phihpptnensis) 
m the National Zoological Park, Washington, USA The 
writer has had the opportunity of comparing paratypes of 
Chitv ood’s species with specimens determmed by Maplestone 
as U longespicvlum, and has already (Bayhs, 1933, b) expressed 
the view that the species are identical 

The male measures about 3 3 mm m length and 0 18- 
0 24 mm m maximum thickness, the female 3 3-4 mm and 
0 25-0 36 mm respectively The buccal capsule measures 
about 0 08-0 1 mm m length and 0 06-0 09 mm m width 
“ When viewed laterally the ventral wall of the capsule is 
seen to consist of three articulated plates, and articulations 
are also visible m the lateral walls of the capsule ” {Maph- 
stone) The duct of the dorsal oesophageal gland extends 
about half-way along the dorsal wall of the capsule The 
subventral lancets are triangular and rather promment 
The oesophagus is about 0 42 -0 5 mm long The nerve-rmg 
is situated at 0 2-0 26 mm , and the excretory pore at 
0 3-0 36 mm , from the anterior extremity 

The terminations of the branches of the dorsal ray of the 
bursa are tndigitate, the outermost digitation bemg the longest 
The spicules are slender and measure 1 19-1 25 mm m length 
The accessory piece is about 0 07-0 09 mm long 
The tail of the Temale is 0 1-0 25 mm long, and is blunt 
at the tip, but provided with a hair-hke terminal filament 
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The vtilva is situated a little behind the middle of the body 
At the level of the vulva there is a conspicuous, asymmetncdl, 
subventral papilla, vhich may be either on the left or on the 
jight side The eggs measure 0 06-0 066 X 0 032-0 038 mm 

6 Genus TETRAGOMPHIUS Baylis'and Daubney, 1923 

Mouth guarded by slightly-developed ventral cuttmg-plates 
Buccal capsule cup-shaped At its base a pair of subdorsal 
and a pair of subventral lancets, the former bicuspid and the 
latter usually tncuspid Dorsal cone represented by a blunt 
tubercle carrymg the dorsal gutter Bursa short and stunted 
Dorsal ray stout, givmg off the extemo-dorsal rays a httle m 
front of its bifurcation , the termmations of its branches 
bidigitate Spicules very long and fihfonn, not barbed 
Vulva m postenor half of body 

Genot 3 ’pe — Telragompliim procyonis Bayhs and Daubney, 
1923 

1 Tetragomphius procyonis Baylis and Daubney, 1923 
(Figs 156-159) 

Host — ^A raccoon {Procyon sp ) , Zoological Gardens, 
Calcutta The worms appeared to have been inhabitmg 



Fig 156 — Tetragomphius procyoms Anterior end , dorsal view 
(After Baylis and Daubney ) 

galleries m the substance of a fibrous tumour of the pylonc 
end of the stomach 

The male measures 13-15 mm m length and up to 0 46 mm 
in maximum thickness, the female 16-20 mm and up to 
0 65 mm respectively There is a rather long, slender neck 
The head is small and is bent dorsally It measures about 
0 14 mm m diameter The cusps of the subdorsal teeth are 

z2 


Fig 169 



Pjtr 157 Tettagomphius procyoms Antenor end , lateral view 

° (After Baylis and Daubney ) 

Fig 158 Tetragomplnus procyome Bursa of male , dorsal view 

(After Baylis and Daubney ) 

Fig 159 — Tet) agomplnus procyoms Gemtaleone, ventral view. 
(Aftei Baylis and Daubney ) 
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?tout and conical, and measure 0 011-0 018 mm m height 
The subventral teeth are more slender structures, measuring 
about 0 043 mm m height, and may appear bicuspid or 
tricuspid The dorsal gutter is carried by a blunt tubercle 
in the dorsal wall at the base of the capsule The oesophagus 
IS about 0 65 mm long, and has a maximum thickness of about 

0 13 mm The cervical papillie are situated at 0 6-0 7 mm 
from the anterior end, and have tlie form of stout, backwardly- 
projectmg spmes 

The arrangement of the rays of the bursa is similar to that 
in Uncinaria The genital cone is short and stout The 
spicules measure 7-8 mm m length, and end m fine pomts 

The tail of the female is about 0 34 mm long, and is bluntly 
pomted The vulva is situated at a distance of 3 6-4 mm 
trom the posterior extremity Its openmg is a transverse 
sht mth fairly promment bps The vagma is short The 
ovejectors are feebly muscular. They are opposed at their 
ongm, but the posterior ovejector turns forward after a short 
course posteriorly, and both branches of the uterus are 
antenor The eggs measure 0 076-0 082x0 045-0 05 mm, 
and their contents are segmentmg when they are ready for 
laymg 

7 Genus GRAMMOCEPHALUS Railhet and Henry, 1910 

Mouth-opemng shghtly tilted dorsally and guarded by a parr 
of ventral cuttmg-plates Buccal capsule ivide anteriorly 
and narrowed postenorly, the narroivmg bemg more abrupt 
on the dorsal side and accompanied by an i^oldmg of the 
dorsal wall At about the middle of the capsule a pair of 
lateral and a pair of subventral lancets, and a dorsal cone 
carrymg the dorsal gutter Intestme with a long, antenorly- 
direeted dorsal caecum ansmg close to its union ivith the 
cesophagus Extemo-dorsal rays of bursa originate from the 
niaui stem of the dorsal ray immediately m front of its 
bifurcation Termmations of dorsal ray bidigitate Spicules 
stout, alate No accessory piece Vulva near the middle of 
the body Adult forms parasitic m the bile-ducts of elephants 
and rhinoceroses 

Geiiotj-pe — Grammocephaliis clathratm (Band, 1868) 

1 Grammocephalus varedatus Lane, 1921 (Figs 160 & 161 ) 

Synonyms — Sti07igi/his clatlnatiis Cobbold, 1882 (part) , Scloo- 
sloma daihratum Piana and Stawi. 1900, nec Baird, 1868 , 
GtaminoccphaliU) datliratm of Railliet and Hemy, 1910 

Host — ^Indian elephant (bile-ducts) obtamed m India 
by Ware, and m Burma by Evans and Rennie Specimens 
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m the British Museum {Natural History) from Madras and 
Burma 

Tlie follo\ung description is tnkcn from Lane The m<ile 
measures about 55 mm m length and 1 35 mm in ma\imiim 
thickness, tlie female 47 mm and 1 1 mm respectively The 
cuticular stnations are at intervals of I4p The buccal 
capsule IS 0 55 mm long, the oesophagus 3 6 inra and the 
intestinal caecum 2 2 mm The nerve-rmg is situated at 


Fjg 160 



Fig ICO — Grainmoccphaliis larcdalus A, antonor end, latoral vio« , 
B, bursa of male, latoral ^ jow (After Lane ) 

Fig 161 — Qrammocephaltin varcdalua Right spiculo , dorsal viow 

(After Lane ) 

1 16 mm , the excrctorj' pore at 1 3 mm , and the cervical 
papillsD at 1 7 mm , from the anterior end 
The arrangement of the rays of the bursa is very similar 
to that m Vncinana A pair of prebursal papillai is present 
The spicules “ are strong, with a massive central thickening 
and an ala on each side, that towards the midhne lieing the 
larger and marked by a tine etching of dehcate, dichotomouM' 
dendritic lines ” Thej measure 1 35 mm m length 
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The tail of the female is conical and 0 8 mm long The 
vulva IS situated at 22 mm from the anus The vagina is 
very short and the ovejectors are opposed The eggs measure 
0 068x0 037 mm 


8 Genus BATHMOSTOMUM Railliet and Henry, 1909 

Anterior extremity bent dorsally Mouth-opening guarded 
by a pair of ventral cutting-plates Buccal capsule fissured 
on its dorsal and lateral aspects , its internal surface raised, 
chiefly ventrally and laterally, into shelf-like projections 
encroachmg on the cavit}*^ One of these is produced mto 
a pair of subventral teeth A small dorsal tooth surmounts 
the dorsal column of the oesophagus Extemo-dorsal rays of 
bursa ongmate from the branches of the dorsal ray The 
latter 13 cleft for almost the whole of its length Spicules 
stout Accessory piece absent Vulva near the middle of 
the body Adult worms parasitic m the alimentary tract of 
elephants 

Genotype — Bathmostomum sangeri (C!obbold, 1879) 


1 Bathmostomum sangeri (Cobbold, 1879) Railhet and Henry,. 
1909 

Synonyms — Dochmius sangen CJobbold, 1879 , Uncinana sangen 
RaiUiet, 1897, Vncinatia os •papxUaUim Piana, m Piana and 
Stazzi, 1900 

Host — ^Indian elephant (caecum) , obtained m India by 
Lane, and recorded from Burma by Gaiger 
The male measures about 15-16 mm m length, the female 
16-20 mm The cuticular striations are at mtervals of 5/x 
The buccal capsule is uuder than it is long Its length is 
about 0 24 mm Its ventral and lateral surfaces mternaUy are 
crossed b}’^ three transverse “ shelves,” the posterior of which 
“ appears to encircle the whole base of the oral cavity 
[Lane), and is produced mto a pair of subventral teeth The- 
oesophagus is about 1 5 mm long The nerve-rmg is situated 
at 0 5 mm , the excretory pore at 0 6 mm , and the cervical 
papillae at 0 66 mm , from the anterior extremity 
The spicules are about 0 47 mm long They are “ thickened, 
first dorsally, then ventrally, the latter portion passmg on 
into the very sharp, truncated pomt ” [Lane) 

The tail of the female is 0 6 mm long, and has the form 
of an elongate cone, unth a termmal spike The vulva is 
situated at a distance of about 9 mm firom the anus The 
vagina is short, and the opposed uterine branches have powerful 
ovejectors The eggs measure about 0 045x0 03 mm 
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14. Family DIAPHANOCEPHALID^ 
Travassos, 1919. 

Head laterally compressed A rudimentary leaf- crown may 
be present or absent Mouth-opemng a dorso-ventral slit, 
facing anteriorl}’^ or somewhat mclmed towards the dorsal 
side Walls of buccal capsule valve-hke, each lateral wall 
supported by three external longitudinal parenchymatous 
bands which terminate as cephalic papillae, and by one or two 
internal transverse ridges A dorsal and a ventral cuticular 
pad present towards the base of the buccal capsule Ovi- 
parous Parasitic in the alimentary tract of reptiles 


1 Genus KALICEPHALUS Mohn, 1861 
Synonym — Occipitodontus Ortlepp, 1923 

A rudimentary leaf-crown may be present or absent Valves 
of buccal capsule supported by a single internal transverse 
chitinoid ridge, which is V-shaped dorsally and ventrally 
(Esophageal funnel occasionally contains t!^ee small teeth 
There is no dorsal hump m front of the bursa of the male 
Bursa well developed, entire Ventral rays closely apposed, 
sometimes fused for a considerable portion of their length 
Lateral rays usually well separated, the antero-dorsal ray 
commonly rather shorter than the others Externo-dorsal 
rays originate from the mam stem of the dorsal ray, usually 
rather near its base The dorsal ray also gives off a pair of 
accessory branches, usually near its bifurcation Its termmal 
branches rather short and bidigitate Spicules slender, 
generally equal An accessory piece usually present Gemtal 
cone usually not projecting beyond the margin of the bursa 
Vulva m posterior half of body Uterme branches opposed or 
parallel Adult worms m the ahmentarv tract of snakes and 
lizards 

Genotype — Kahcephalus mucronatus Molm, 1861 

It seems at present almost impossible to construct a satis- 
factory key to the Indian species of this genus, omng to the 
great amount of variation and overlappmg m their measure- 
ments, and the great uniformity of their morphological charac- 
ters K firribi mills can be recognized by the presence of 
a rudimentary leaf-crown mthin the border of the mouth, 
and of three small teeth at the base of the buccal capsule 
K minvJLns is readily separated from other species by the marked 
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inequality in length of the spicules of the male, and by the 
form of the dorsal ray of the bursa For the separation of 
the other species the sum of all their characters must be taken 
into consideration 


1 Kahcephalus willeyi V Lmstow, 1904 (Figs 162 & 163) 

Synonym — Diaphanoccpliahis tudhiji Railhet and Heniy, 1009, 
ncc Baylis and Daubney, 1922, nec Danbnoy, 1923 

Host — ^Russell’s viper (Ftpera ntsselbi) (cesophagus, 
stomach and mtestine) This species was originally recorded 
by V Linstow from this host at CJolonibo and Weligatta, 
Ceylon At the same time he recorded it from Cohiber helena 
at Horana, Ceylon, and later from Typhlops bravimus and 
Bungarus fascmhis Bayhs and Daubney (1922) recorded 
specimens which are considered to be of this species from 
Russell’s viper, under the name of Diaphanocephahis sp ', 
and Maplestone (1931) has also recorded specimens from the 
same host, in the Zoological Gardens, Calcutta The occurrence 
of K wilUyi m hosts other than Vxperu russellit at present 
lacks confirmation, and it is probable, as Ortlepp (1023) 
has pomted out, that the specimens recorded by v Linstov 
from other hosts belonged to different ispccies 

V Lmstow’s origmal description is very inadequate, and 
111 several respects inaccurate Tlirough the courtesy of the 
Director of the Colombo Museum, the writer has had the 
oppoitunity of examinmg some of the origmal specimens from 
Vipera msselhi According to v Linstow there was a single 
male, measuring 5 9 mm m length and 0 33 mm in thickness, 
among a large number of females, w Inch measured up to 19 mm 
111 length and 0 51 mm in thickness Li the material seen 
by the WTiter no male vas found, and the largest female 
measured was only 11-8 mm long Other observer^ (Bayhs 
and Daubney, 1922 , Ortlepp, 1923 , Maplestone, 1931) have 
failed to find males, but females have been recorded measunng 
up to 18 mm (Bayhs and Daubney) or even 19 7 nun (Maple- 
stone) in length The writer has recently leceived from 
Prof B K Das tw o sets of specimens obtained from RuhseH’s 
vipers at Hyderabad, Deccan Among numerous females, 
one set contamed three males which were apparently mature, 
the other set two immature males measul’ing only 6 3 mm and 
7 nun m length This material is considered to be of the 
same species as y Lmstow’s and subsequent authors’ speci- 
mens 


* The DiaphanocepJialus willeyi of Baylis and Daubney, 1922, and 
of Daubney, 1923, is K finibriatus 
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K wtUeyi appears to be a form which vanes very consider- 
ably m size The followmg description is based partly on 
V Lmstow’s types, partly on the descriptions given by Bayhs 
and Daubney and by Maplestone, and partly on the matenal 
from Hyderabad 

The mature male measures 8 4-10 mm m length and 
0 2-0 23 mm in maximum thickness, the female 6 9-19 7 mm 


Pjg 162 



Fig 162 — Kalxcephalua vnUeyi Antenor end, lateral view (After 
Maplestone ) 

Fig 163 — Kahcephalus willeyt. Bursa of male (After v Linstow ) 

and 0 25-0 59 mm respectively The dorso-ventral diameter 
of the head at its widest part (t e at about the level of the 
postenor end of the buccal capsule) is 0 17-0 317 mm The 
mouth 18 , m some specimens, tilted a httle towards the dorsal 
side, but seldom to the extent indicated bv Maplestone (1931) 
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in his figure — ^in the majority of specimens it is directed almost 
straight forward The length of the buccal capsule is 0 13- 
0 15 mm in the male, 0 14-0 228 mm in the female The 
absolute length of the oesophagus is 0 33-0 35 mm in the 
male, 0*34-0 515 mm in the female, and its maximum thick- 
ness varies between 0 13 mm and 0 277 mm The nerve- 
ring is situated at about 0 24-0 35 mm , and the excretory 
pore at about 0 34-0 4 mm , from the anterior extremity 

The bursa of the male is typical v Linstow’s figure 
(fig 163), though very diagrammatic, gives a fairlj’" good 
represent ition of the form of the dorsal ray The spicules 
are very dender, except near their roots, and measure about 
0 32 mm in length (0 37 mm , according to v Linstow) 
There is a long, slender accessory piece 

The tail of the female is conical and shovs great variation 
m length (0 33-0 85 mm ) accoiding to the size of the specimen 
The vulva is situated, usually on a promment papilhform 
process, at a distance of 2 3-7 7 mm from the posterior end, 
dmdmg the total length in the ratio of about 15 1 or 2 1 
(v Lmstow’s figure 18 5 appears to be erroneous) The 
eggs tn idero are much larger than is stated by v Lmstow, 
measurmg on the average about 0 076 x 0 044 mm 

2 Kahcephalus mdicus Ortlepp, 1923 

Synonyms — Kahcephalus bengalcnsis Maplestone, 1929 , Kali~ 
cephalus parvus Maplestone 1932, ;iec Ortlepp, 1923 , Kab- 
cephalus viaplestonei Chatterji, 1935 

Hosts — Kaheephahts itidicus was origmally recorded bv 
Ortlepp from the stomach and duodenum of the Indian rat- 
snake {Ptyas [Zam&msl mucosus) and Tropidonotus piscator 
m the Zoological Gardens, London Maplestone (1929, a) 
described^ hengaleiisis ftora the former host in the Zoological 
Gardens, Calcutta, but later (1931) recognized it as a S 3 monym 
of K indtcus, ^vhlch he recorded from several additional 
hosts — the green* snake {Dryophxs myctenzaTis), the cobra 
(iVajo iripudians), the kmg cdbt&{Naja hannah bungarus]), 
the common Indian monitor (Varanus monitor [F bengalensis]) 
and a “ wuld cat ” It was assumed that the last w*as not 
a true host, but had recently devoured a snake that harboured 
the worm In 1932 Maplestone described a further species, 
under the preoccupied name of K parvus, from the mtestme 
of the cobra All these records were from the Zoological 
Gardens, Calcutta The ■writer has compared Maplestone s 
descnption of K parims -with the existmg descriptions of 
K vndxous and with co-types of the latter species which are 
m the collection of the Bntish Museum (Natural History), 
and is of the opmion that the species are identical Maple- 
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stone’b inaten.il of K jiarvus consisted of three males only, 
■which seem to liave lieen rather small and ivere, perhaps, 
immature 

The male measures 4 2-6 2 mm in length (or 3 2-3 6 mm 
in K and 0 188-0 32 mm m maximum thickness, 

the female b 4-9 2 mm and 0 32-0 39 mm respectively. 
The mouth is directed straight torw.ird The dorso-ventral 
diameter of the head, .it its ividest part, is about 0 1.5-0 17 mm 
in the in.ile The length of the buccal capsule is about 
0 108-0 16 mm The duct of the dorsal oesophageal gland 
extends for barely more than half the length of the capsule 
^ At its junction with the oesophagus the buccal capsule is 
reinforced by triangular plates and transverse bars of chitin ” 
(Jilaplestone) The oesophagus is .ibout 0 24-0 27 mm long, 
and has a maximum thickness of about 0 12-0 19 mm The 
cervical papillae are small and situated at nearly 0 3 mm 
from the antenor extremity The nerve-rmg is situated at 

0 07-0 1 mm , and the excretory pore at 0 14-0 29 mm , 
from the antenor end of the oesophagus 

The genital cone of the male is about 0 06 mm long The 
spicules measure .0 32-0 47 mm m length, and are alate 
The accessory jnoce is 0 12-0 13 mm long (0 08 mm m 
K partus) 

The tail of the female is 0 138-0 198 mm long, and ends m 
a sharp cuticular spike The body narrow's abruptly behind 
the vulva, which is usually promment and is situ.ated at 0 99- 

1 9 mm from the postenor extremity {i e at about the 
jiostenor fifth or quarter of the body) The posterior utenne 
branch usually runs posteriorly lor .i distance of 0 2-0 5 mm 
fiom the vulv.i and then turns forward The eggs measure 
0 055-0 08 x 0 027-0 04 min 

3 Kalicephalus longior Maplestone, 1931 

byiionjins — Kal •ccphalioi f/om/ijlophi^ Maplestone, 19J1 , Kali- 
oe 7 ?/(oZj<« iodiciw Jibaleiao, 1931 

llobts — Kalicephalus longior is recorded by Maplestone 
from the mtestme of the cobra [Naja tnpudians) and of the 
banded krait {Bungarus fasemtus) In the same paper 
3Iaplestone records K gongylophis from the mtestme of 
a sand-snake [Gongylophis conicus) All these records are 
from the Zoological Gardens, Calcutta, and m each case female 
woiiiis only w'ere found Bhalera/O (1931) records K radicus 
from tlie mtestme and rectum of the kmg cobra [Naja hannah) 
at Muktesar, and desciibes both sexes of the Tvorm The 
writer has had the opportunity of comparmg co-type speci- 
mens of K longior with specimens determmed by Dr Maple- 
stone as K gongylophis, and is of the opmion that these two 
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spec« are identical Further, the extremely 
in structure and measurements of the female of A radiciu, 
as described by Bbalerao. leaves bttle room for doubt 
that this species also is identical with K longior The latter 
name has prionty, Maplestone’s paper ha^ng been P«Mied 
in the month previous to Bbalerao s The writer (193d, a) 
has recorded, under the name of K radicus, specimens n Inch 
probably belong to the same species from ElapJie flavolineata 
m the Federated Malay States 

The male (A radicus) measures 6 67-7*32 mm in length 
and 0 27-0 285 mm in maximum thickness The female 
vanes m length from about 7 48 to 12 mm , and in thickness 
from about 0 33 to 0 5 mm (Maplestone gives 0 436- 
0 495 mm for K gongylophis, but the writer foimd 0 33- 
0 35 mm m the specimens of that form exammed) The 
mouth may be directed straight forwards or somewhat tilted 
dorsally The dorso-ventral diameter of the head, at the 
widest part, is about 0 1 mm m the male, 0 17—0 23/ mm 
m the female The length of the buccal capsule is 0 11 mm 
in the male, 0 12-0 18 mm m the female Tlie oesophagus 
IS 0 28-0 44 mm long, and has a maximum diameter ol 
0 13-0 225 mm The nerve-rmgis situated at 0111-0118 mm , 
and the excretory pore at 0 23-0 25 mm , from the antenoi 
end of the cesophagus 

The dorsal ray of the bursa is oi the normal type The 
gemtal cone is well developed and measures 0 117 mm m 
length The spicules are 0 282-0 295 mm long, accordmg 
to Bhalerao Li the writer’s material from Elaphe they 
measured 0 26-0 31 mm The accessory piece is 0 111— 
0 125 mm long (Bhalerao), and is m the form of " a slender 
rod, shghtly swollen in the centre ” 

The tail of the female is tapermg and has a rather blunt 
tip It measures about 0 34-0 49 mm in length The vulva 
IS fairly promment and is situated at 2 65-4 7 mm from the 
postenor end, dmdmg the total length m the ratio of about 
1 The vagma is short Muscular oveiectors 
Me presen (^!^pleslone states that these are absent m 
K longior, but the ivriter foimd them to 'be present m a co- 

^ Maplestone, measure 
0 076-0 08 x 0 04-0 044 mm Bhalerao gives their dimen- 
sions m K radicns as 0 044-0 08 X 0 034-0 053 mm 

4 Kahcephalus elongatus Maplestone, 1931. 

® IZamems] mncosus) and cobra 

^ The ’ Zoological Garden^ Calcutr 

The male measures / 8-8 mm m length and about 0 OS- 
0 3 mm m maximum thickness, the feSale 10 9-12 7 mL 
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and about. 0 3l)-() 43 nun respective^ A cuticulai swellintr, 
more pionounoed dorsallv and ventrally than laterally,' 
extends from tlie level of the middle of the buccal capsule 
to .ibout th<it of the posterior end of the oesophagus The 
greatest dorso-ventral diameter of the head is 0 237 ram in 
the male, 0 277-0 317 mm in the female The buccal capsule 
has a length of 0 1-0 108 mm in the male, 0 128-0 14 ram 
in the female "J'he oesophagus is about 0 29-0 3 ram long 
in the male and 0 34r-0 36 mm m the female, and has a maxi- 
mum diameter of 0 12-0 17 mm The nerve-ring is situated 
at 0 088-0 124 mm , and the excretory pore at 0 208-0 24 mm , 
from the anterior end of the oesophagus 

The genital cone of the male is relatively long (0 2 mm ) 
There are small, rounded prominences at the bases of the 
cxterno-doisal ravs of the bursa The spicules measure about 
0 42-0 44 mm in length, the accessory piece 0 14-0 15 mm 

The tail of the female is sharpty pomted and about 0 61- 
0 67 mm long The vulva is situated on a very prominent 
papilla at 2-2 65 mm from the posterior end (i e at about 
the posterioi filth of the body) The eggs measure 0 068x 
0 044 mm 

5 Kalicephalus brachycephalus Maplestone, 1931 

Hod — Rat-snake {Phjas [Zamems] mucosus) (intestme) , 
Zoological Crardens, Calcutta 

The male measures about 7 2 mm in length and 0 34 mm 
in maximum thickness, the female 9 2-10 4 mm and 0 36 mm 
lespcctivelv The head is considerably wider than the neck 
Its greatest doiso-ventral diameter is about 0 38 mm m the 
male and 0 4 i-O 51 mm m the female The buccal capsule 
has a length of about 0 3 mm in the male and 0 4-0 5 mm 
in the female The oesophagus measures, in the male, about 
0 51 mm in length and 0 24 mm m maximum diameter , 
in the female about 0 61-4) 65 mm and 0 28 mm respectively 
The nerve-ring is situated at 0 12-0 15 mm , and the excretory 
pore at 0 18-0 25 mm , from the anterior end of the msophagus 

The genital cone of the male is a rounded eminence surrounded 
by a cuticular inflation, and measures 0 1 mm m length 
The dorsal ray of the bursa is stout, but has slender branches 
The ventral rays are separate for nearly the iihole of their 
length The spicules are 0 4 mm long, the accessorj'^ piece 
0 10 mm “The dorsal and ventral vails of the spicule 
canal are chitmized, and m addition there is a slightly curved 
chitinous stiucture in the genital cone, which is V-shaped on 
ventral view ’ [Maplestone) 

The tail of the female is conical and about 0 32 mm long 
The vulva is slightly promment and situated at about 
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3-3 4 mm &on 
m the ratio of about L 1 

measure 0 076X0 06 mm 

6 Kalioephalus nunutaa (Bayte and Daubney, 1922) Ortlepp. 
1923 (Figs lC4r-166 ) 

' Synonyms -D^apfuinoccyhahw 

1922 , Kahcephalus nai.T Maplestone, 193 

Hosts —Cobra {Naja inpudtam) and banded kraxt {Bun- 
r . ^\ r!{VlC\ltto 



Fig IDt — Kahccphalvs mtniitus Antonor end of fomalo , dorsal viow 
h , wall of buccal capsule , d , duct of dorsal oesophageal 
gland , p , papilla , a , wall of buccal capsule (optical 
section) (After Bttjhs and Daubney ) 


Maplestone (1931) has draivn attention to the similarity 
between Ins species K nmss and the previously-described 
K minuhis, but pomted out certain features in which his 
material did not agree mth the description of the latter. 
The writer has re-examined co-type specimens of K minvlus 
m the collection of the Brilish Musejim (Natural History), 
and compared them with co-types of K naix, and finds that 
m the pomts referred to aU the material agrees with Maple- 
stone’s description The distinction between the species 
therefore disappears, and K naise falls mto synon'^unj'^ 
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The male mea&uies 4 5-5 4 mm m length and about 0 2- 
0 25 mm in maximum tlnckness, the female 4 5-6 2 mm 
and about 0 21-0 3 mm respectively The head is relatively 
■wide, and is followed by a constriction Its greatest dorso- 
ventral diameter is 0 2-0 24 mm The buccal capsule has 
thick walls and measures about 016-0 22 mm in length 
The duct of the dorsal osoophageal gland extends for more 



Fjg 165 — Kahceplialua mimitus Anterior end of female , lateral 
vjew d , duct of dorsal oesophageal gland , p , papilla , 
8 , wall of buccal capsule (optical section) (After Baylis 
and Daubney ) 


than half its length The oesophagus is about 0 46-0 55 ram 
long, and has a maximum diameter of about 0 15-0 2 mra 
The nerve-rmg is situated at about 0 09-0 18 mm , and the 
excretory pore at 0 38-0 44 mm , fiom the anterior end of the 
oesophagus 

The dorsal ray of the bursa is stout at its base Tiie 
extemo-dorsal rays originate near its base, and almost imme- 
diately behind them a pair of aecessor^'^ branches iriiich are 
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long, stout and ciurved The terminal branches of the dofsal 
ray are short and bidigitate The ventral rays are long, 
slender, closelv apposed and fused for about tivo-thirds of their 
length The statement of Baylis and Daubney that the spicules 
are equal appears to have been erroneous They are distmctl}" 
unequal m length, the longer measuring about 0 4-0 5 mm , 
the shorter about 0 32-0 33 mm The latter is curved dorsally 
near the tip, and the concavity of the curve bears a membranous 
ala There is a promment gemtal cone, measurmg about 
0 1 mm in length Contrary to the statement of Bayhs and 



Fig 16G — Kalti.cphah(<! viimitiis Doi-^ai lohe oT bursa of malo , 
dor&al ^^ 0 \^ e d , extcnio-dorsrl ray (After Buylis and 
DnUbnoy ) 


Daubney, the doisal ■wall of tho spicular canal is chitmized, 
formmg an accessory piece about 0 12 mm long 
The tail of the female has a rather blunt tip, and measures 
about 0 22-0 3 mm in length The vulva is fairly promment, 
and IS situated at 1 3-1 8 mm from the posterior end, di'vndmg 
the total length in the ratio of about 2 2 1 or 2 5 1 The 
vagma nms slightly forward and is about 0 14 mm long 
The ovejectors, which have subglobular sphmeters, liave 
a combined length of about 0 3 mm (not 0 45-0 5 mm , as 
stated by Baj hs and Daubney) The eggs measure 0 068- 
0 08X 0 031-0 04 mm 
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7 Kalicephalus flmbnatus (Ortlepp, 1923) (Fig 167) 

Synonyms — Kalicephalus willeyi of v Lmstow, 1908, «ec 1904 
Dtaphanocephahis luillcyt of Bnylis and Daubnev, 1922, and 
D mbney, 192 1 , Occipitodontin fmbnatui OrU^pp, 

Host — Banded krait {Bimgarus fascxatns) (stomach and 
duodenum) , recorded from the Zoological Gardens, Calcutta, 
by Basils and Daubney and by Maplestone The specimens 
lecorded as K vaUciji bv v Linstow (1908) from B Jascmlxvs 
at Bibrugarh, Assam, probably also belonged to this species 



I’lg I(>7 — Kahrc]/hnlus fimhnatus Antcnor end of female, lateral 
\ lev, L r , corona radiata , d , duct of dorsal oesophageal 
gland s , wall of buccal capsule (optical section) (After 
Bnylis and Daubney ) 

The male mea^^ures about 9 7-12 2 mm m length and about 
0 35-0 44 mm m maximum thickness, the female 12 3- 
17 3 inm and 0 5-0 6 mm respectively The head, in lateral 
view, is broad and abruptly truncate The mouth is directed 
btr.iiLdit forward, and is a dorso-ventral sht bordered by an 
elliptical cuticular flap On the inner surface of its edges 
tliero IS a rudimentarj^ leaf-cromi The doi so- ventral diaraetei 
of the head at its widest part, is about 0 43-0 59 mm The 
bur cal tapsulc measures about 0 22-0 3 mm in length Its 
w^alls ,11 e very stout dorsally and ventrally, and are prolonged 
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posteriorly in the dorsal and ventral lines into processes Inch 
project outwards at an angle of about 45° from the mam axis 
of the bod}^ These processes, accordmg to Daubney,.“ give 
attachment to elliptical muscle fibres which encirclfe the 
oesophagus Conti action of these fibres would appear to 
close the mouth opening by lengthenmg its dorsoventral 
axis, thus pulling the edges mto apposition, w'hile relaxation 
w’ould allow' the mouth to open ” Three small, pomted and 
forwaidly-directed teeth (one dorsal and two subventral) are 
present at the base of the buccal capsule, w here it passes into 
the hning of the oesophagus The duct of the dorsal oesophageal 
gland extends forward for less than half the length of the cap- 
■^ule The oesophagus measures 0 75-1 1 mm in length, 
and has a maximum thicloiess of about 0 24-0 3 mm The 
excretory pore and nerve-ring are situated at about 0 22- 
0 26 mm from the anterior end of the oesophagus The 
cervical papiilie are inconspicuous and aie situated a little 
behind the middle of the (esophagus 
The genital cone of the male is prominent and measures 
0 07-0 1 inm m length The spicules are slender and tapering, 
slightly alate, and spirally twusted near their tips They 
measuie about 0 43-0 40 mm in length The dorsal wall of 
the spicular canal is partly chitimzed, but there is no distinct 
a( ces'sory piece 

The tail of the female is acutely conical and measures about 

0 37-0 42 inm m length The vulya is situated approxi- 
mately at the posterior third of the body, diyidmg the total 
length in the ratio of about 17 1 to 2 1 I The anterior 
uterine branch extends to within 3-3 5 mm of the postenoi 
end of the (esophagus, the posterior branch almost to the level 

01 Ihc inns The eggs measure 0 055-0 07 X 0 035-0 045 mm 

8 Kalicephalus ersiIiEe (Stossich, 1896) Yorke and Maplestone, 
1926 

SviionjTns — Stronr/iflic} erstli^ Stossich, 189G , Sclerostomum 
oiihiB Stossich, 1899, Dtaphanocephahts crsibrc Railhet and 
Henry, 1909 

Host — ^This species is recorded by Stossich from Python 
molunis in the “ East Indies ” 

The male is undesenbed The female is 9 mm long 
The body is slender, but thickened anteriorly The vulva is 
situated at about the middle of the bodj', and lias t\\ o promi- 
nent bps The vagina is very short The uterine branches 
are opposed, and each has a well-developed ovejector 
Stossich’s description is not sufficient to enable the species 
to be identified K ersilix seems, how'ever, to be the onh' 
species lecorded from a p3thon 

2 A 2 
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9 Kalicephalus sp 

Synonym — Dmphanocephahis sp Bayhs and Daubney, 1922 

Baylis and Daubney (1922) record from the cobra {Naja 
tnpudians) a female specimen uliich it seems impossible 
to assign to any of the species described above This measured 
15 5 mm m length and 0 43 mm m thickness The head 
was laterally compressed and had a dorso-ventral diameter 
of 0 27 mm and a structure similar to that in K mimitiis 
The buccal capsule Avas 0 19 nun deep The oesophagus 
measured 0 485 mm m length and 0 16 mm in thickness 
The tail v as acutely pomted and 0 45 mm long The vulva 
was situated behmd the middle of the body, dividmg the total 
length in the ratio of 6 5, and its lips formed a papilliform 
outgrouth measunng 0 141x0 08 mm The eggs measured 
0 065 X 0 045 mm 


15. Family AMIDOSTOMID^ Baylis and 
Daubney, 1926 

Buccal capsule relatively shallow and broad, mthout teeth,, 
cutting-plates or leaf-croMTis at its anterior margm CEso- 
phagus typically with three axial chitmoid plates mternally 
iSjncules of male relatively short bifurcate or trifurcate 
distally Vulva m the posterior half of the body 


Key io Genera 


Hoad V lib proramont baclnvardly directed 
spines or ‘ epaulettes ” , buccal cavity re 
(bleed oi absent 

Hood without prominent projections a 
bu( < nl capsule present 

1 But(.al ( npsule vv ith one tooth or three teeth 
at its base , an accessory piece present in 
male 

Buccal capsule without teeth, male without 
accessoi V piece 


[p 300. 

Epomidiostomusi, 

1 


Amidostovu p SOG 
Ip 359. 

PSEUDASIIDOSTOVroM, 


1 Genus AMmOSTOMUM Railliet and Henry, 1909 

Buccal capsule unde, with one or three teeth at its base 
Oesophagus vnth three axial chitinoid plates extending 
throughout its whole length or as far as the posterior 
swelling Bursa with long lateral lobes and a short dorsal 
lobe Ventio-ventral and latero- ventral lays vndely divergent. 
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Antero-lateral and externo-dorsal rays short, not reaclung the 
margin of the bursa Externo-dorsal rays may arise separ- 
ately from the dorsal ray or origmate from its base 
Dorsal ray cleft for a short distance only, and with bidigitate 
termmations A pair of prominent papillae present on the 
posterior hp of the cloacal apeiture Drebursal papillae 
also present Each spicule divided for the greater part of 
its length into two branches An accessory piece present 
Tail ot female long and finger-shaped Uterme branches 
opposed Adult Avorms parasitic in the gizzard of ducks 
and other birds, under the horny lining 

Genot^^pe — Amidostommn vodulosmn (Rud , 1803) 


1 Amidostomum skrjabmi Boulenger 1926 (Fig 168 ) 

Synonyms — Aitudosioiimm fuhqulx Maplestono, 1930 , ? Amido- 
slomum auatinuiu Sugimoto, 1928 

Hoits — A A\ as origmally described by Boulenger 

from Aiiser albifron-b, the specimens havmg probablj^ been 
collected in Egj^t Maplestone (1930,6) records A fultgulsa 
-from the golden-eyed pochard {Ni^roca. fuhgula [Fnhgula 
cmlata]), Nyroca [Aythya\ fenna and several umdentified 
ducks m the Zoological Gardens, Calcutta The present 
writer (1932) has exanuned specimens determined by Maple- 
stone as A fvhguhc from a garganey teal, also from the 
Zoological Gardens, Calcutta, and found them to agree mth 
Boulenger’s original material of A slrjabim This form was 
at the same time recorded from various species of ducks m 
Europe and Patagonia A anahnum Sugimoto, from the 
domestic duck m Formosa, appears to be mdistmgiushable 
from A shrjabini This species appears, therefore, to occur 
in a considerable number of Anserifonn birds and to have 
a Avide geographical distribution 

The male measures about 7 5-9 mm m length and 0 1- 
0 13 mm in maximum thickness, the female about 9-13 5 mm 
and 0 1-0 14 mm respectiA'eh’ The cuticle is transversely 
striated The buccal capsule has rather thm AA^alls, and 
measures about 0 008-0 01 mm in length and 0 011-0 017 mm 
in Avidth It contams three teeth, a dorsal tooth AV'luch is long 
and pomted, and extends almost to the anterior margm of the 
capsule, and tA\o very small and mconspicuous subventral 
teeth The oesophagus is 0 55-0 78 mm long The nerA’^e- 
ring IS situated at 0 23-0 28 mm , the cervical papillae at 
0 3-0 42 mm , and the excretory pore at about 0 31 mni , 
from the anterior extremity 

The antero-lateral ray of the bursa is turned slightly forAA ard, 
away from the medio-lateral lay The externo-dorsal rays 
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are independent of the dot sal lav and terminate at a con- 
siderable di'-tance from the edge of the bursa The spicules 
measure about 0 12-0 16 mm m length, and each ends in 
two unequal processes, the inner shorter and more pointed 
than the outer The accessorj piece is elongate and measures 
0 06-0 08 mni in length 



Fig 168 — Amtdo^>omvm skrjabmi A, anterior end, lateral view, 
B, spicules and accessory piece i entral view , C bursa 
of male, ventral view (After Boulenger, in ‘ Parasito 
logy’) 

The tail of the female is about 0 19-0 27 mm long and is 
tapering, yvith a rounded tip It bears a pair of papilte 
somewhat behind its middle The vulva is situated at about 
1 7-2 6 mm from the posterior end The ovejectors have 
a combined length of 0 4-0 5 mm The eggs measure 0 07- 
0 082x0 04-0 052 mm 
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2 Genus PSEUDAMIDOSTOMUM Boulenger, 1926 

Head mth a sUghtly inflated cuticular cap, \nthout pro- 
lechons. Buccal capsule uade but very short, uutliout teeth 
Ventral rays of bursa divergent Lateral rays parallel , 
the antero-lateral ray short, and stout, the medio-lateral and 
postero-lateral rays longer and more slender, and nearly 
reaclunct the edge of the hurra Dorsal ray stout at its base, 
near to nhich it gives origin to the short externo-doreal rays , 
cleft distally, each branch being bidigitote. Prebursal 
papilla present Each spicule composed distollv of two 
processes fused together Accessory piece absent lail ot 
female suddenly narrowed behmd the anus Adult worms 
parasitic in birds 

Genotj'pe --Psendaimdostomum loossi Boulengei , 1926 


1 Pseudamidostomum boulengeri Maplestone, 1930 

Hosts — ^Tlus species is recorded b}’- Maplestone from tlie 
cotton tea.l{Net(aj)us cot omayiddiamis), the cattle egret {Buhiil- 
CVS ibis coromandxis) and an unidentified duck, m the Zoological 
Gardens, Calcutta Its habitat is not stated, but is pre- 
sumably under the horny hnmg of the gizzard 
The male measures 8 3-8 6 mm m length and 0 18-0 21 mm 
m maximum tluckness, tlie female 11-115 mm and 0 22- 
0 24 mm respectively The cuticle is transversely stnatod 
The diameter of the head is 0 04-0 044 mm Tlie mouth is 
situated m a shallow , funnel-shaped depression and surrounded 
by four elongate submedian papilla and a pair of inconspicuous 
lateral papiUse The oesophagus is about 1 iiiiu long in the 
male, 1 3-1 4 mm m the female, and is verj^ slightly swollen 
postenorly In the female the nerve-nng and excretory 
pore are situated at 0 3 mm , and the cervical papilla at 
0 66 mm , from the anterior extremity 
In the male the ventral hp of the cloacal aperture bears 
a ;]^ir of papilla The prebursal papilla, m Maplestone’s 
material, were asj-mmetrical The spicules measure 012- 
m length, and are stout, shghtly curved and 
prodded with broad, membranous alas " Them tins are not 


are 


The taJ ot the female 13 0 28 mm lone, and heats a oair 
a somenhat hehmd rta middle The v„1to - - 

0 UM i'xTotSiTs ;.™ 


measure 
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3. Genus EPOMIDIOSTOirUM Skigabm 1916 

Cuticle thick, -R-ith conspicuous transverse ‘•triations 
Head distinct uifh backwardly-directed “epaulettes*’ or 
festoons ” or "vvith a number of spmes, including a dorsal 
and a ventral pair ivhich are stout and backvardlj'^ directed 
Buccal cavity* reduced or absent (Esophagus ivath tliree 
internal chitmoid Jamellse Ventral rays of bursa diverge 
from lateral rays Antero-lateral ra 5 ’^ short not reachmg 
the margin of the bursa Medio-Iateral and postero-lateral 
rays parallel and fused prosimally Ettemo-dorsal rays 
short and thick Termmations of dorsal ray short and bidigi- 
tate The posterior hp of the cloacal aperture bears a parr 
of large papiUie Prebursal papillae present Spicules short, 
trifurcate distally Accessory piece absent Tail of female 
nciTTOv s rapidly behmd the anus and is bent ventralK . Uterme 
branches opposed Adult norms parasitic in the gizzard 
of Anseriform birds under the homy hnmg 
Genotype- — Epovndios'omum unchxrilum (Lundahl, 1848) 

1 Epomidiostomnm uncmatnm (Lundahl, 1S4S) Seurat 1918 
(Fig 169.) 

Sj-nonyms — Strongylus tmcinalus Lvuidahl 1S48 , Epoimdto- 
slomum anat.num Sknabm, 1916 

Hosts . — This species has been recorded from a consider- 
able number of Anseriform birds mcludmg the domestic 
duck, and in many parts of the world (Europe Asia and 
Africa) jMaplestone has recorded it from various ducks in the 
Zoological Gardens, Calcutta mcludmg Hq/tlo acuta A’yroca 
rufa [Faitgula vr/roca], Qucrqueduin qicerqualula [Q circia], 
Sarlidtonus mdanoios and Casarcn ferniginm [Tadoma 
c-asarca] 

The male measures 6 3—7 13 mm in length and 0 15 mm 
in maximiim thickness the ff male 19-11 5 mm and 0 25 mm. 
respectively. The structure of the head has been variously 
mterpreted b 3 - different authors and seems not to have b^n 
understood until Maplestone (1930 b) gave a fuller descnption 
of it According to his account and figures the head is sur- 
mounted by a cuticular cap the four angles of which are 
produced into a pair of subdorsal and a pair of subventra 
stout backwardlv-directe<i 'spmes The mouth, which is 
situated m the centre of the cap, is surrounded by four promi- 
nent, forwardlN’^-directed papilte, and a pair of less conspiOTous 
lateral papillie is also present The buccal capsule, according 
to Maplestone is “ difiicult to see as it can only be viewed 
through the chitmous cap overhung the head ” The oeso- 
phagus IS about 0-8 mxD long 
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The dorsal ray of the bursa is ver> stout at its base, near to 
which it gives ongin to the externo-dorsal rays, whose bases 
are also very stout The spicules measure 0 12—0 13 mm. in 
length 



Fag 169 — Epomtdiotlomnm uncinatum Anterior end A, apical 
\iew , 13, semi lateral view (After Maplestone ) 

The tail of the female is 0 14-0 17 mm long, and lias 
a button-hke termmation The vulva is situated at about 
2 2 mm. from the posterior end The eggs measure 0 074- 
0 08x 0 048-0 05 mm 


16. Family TRICHO STRONG YLID^ Leiper, 

1912. ^ 

Mamly small, slender forms Mouth wathoiit cuttmg organs 
or leaf-croivn Buccal capsule usually vestigial or absent 
in the adults Bursa of male ivell developed, with large 
lateral lobes but wuth a small or ill-defined dorsal lobe Adults 
parasitic m the alinientaiy canal of vcrtebiates 


Subfamily TRICHOSTRONGYLIN^ Leiper, 1908 


Female genital tubes paired Vulva behind the imddle 
of the body, but usually at some distance from the postenoi 
end 


'' Key to Genera 

Dorsal lobo of bursa of male asymmetrical 
Dorsal lobe of buisa symmetrical 

1 Ventral rays of bursa widely sepamted 
Ventral rays of bursa close together 

2 Spicules of male relatively short and stout, 

of irregular outhno and not united 
Spicules long and filiform, umted for most 
of their length 


HaaioscHus, p J7,3 


3 

tp .362 

^KICHOSTRO^ LVS, 

IVIecistocirrus, p dS2 
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3 Dorsal lobe of bursa divided into two small 

lobules, each supported by a separate ray 
Dorsal lobe of bursa entire , dorsal ray 
divided only distally 

4 Parasites of reptiles and amphibians 
Pa~asites of warm-blooded vertebrates 

'i Parasites of mammals 
Parasites of birds - — 


Nejiatodiutis, p 379 

4 [p 384 
OSWAI/DOCKUZIA, 

5 

OSTEBTAOIA, p 3C6 
Oknithostbongtlus, 
[p 372 


1 Genus TRICHOSTRONGYLUS Loess, 1905 

Synonym — Lnhyostrongylua Lane, 1923 

Cuticle of anterior end may be inflated Buccal capsule 
ill defined Ventral rays of bursa wodely separated and of 
different thicknesses, the ventro-ventral ray bemg slender 
and ventrally directed, the latero-ventral ray stout and nearlj^ 
parallel to the lateral rays Postero-lateral ray thmner than, 
and divergent from, the other lateral rays Dorsal ray cleft 
near its tip, each branch having two short terminal digitations 
Prebursal papillae present Spicules short and spoon- or 
spatula-shaped, often having a twisted appearance owing 
to the development of ridges or other projections on their 
surfaces An elongate accessory piece present Vulva typi- 
cally with prominent lips Eggs thm-shelled , their contents 
segmentmg at the time of laymg Adult worms parasitic 
in herbivores, rodents. Primates and birds 
Genot'i^e — Trtchostrongt/lics retortseforrms (Zeder, 1800) 

Key to Species 

Parasite of hare pigmmtatua, p 365 

Parasites of ruminants 1 

1 Each spicule of male with a single ventral 

projection or barb colubnformis,-p 

Each spicule of male with a second angular 
ventral projection m front of the barb proholurus, p 364 


1 Trichostrongylus colubriformis (Giles, 1892) Ransom, 1911 
(Fig 170) 

Synonyms — Slrongylus cohibnfonms Giles, 1892 , Strongyliis 
iiistabdw Railliet, 1893 , Slrongylus subtihi, Looss, 1905 , 
Trichostrongylus sitbfihs Looss, 1905 , Trichostrongylus delicatus 
Hall, 1916 

Hosts — ^This IS a common and widely-distributed parasite 
of the fourth stomach and small mtestme of many rummants, 
includmg the sheep, goat and camel It also sometimes 
occurs in the mtestme of other mammals, havmg been recorded 
from squirrels, the chimpanzee, various monkeys and man 
In India (Assam and the Pimjab) it has been recorded from 
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sheep by Giles and by Lane A species of Triclioslrongylus, 
m all probabiht'^ T cohibnforrms, appears to occur not in- 
frequently in man in at least some parts of India Boulenger 
(1920) records the finding of the eggs of Tnchostrongylus in 
the stools of a small percentage of Indian hospital patients in 
Mesopotamia, %\hile Sweet (1929) estimates the mcidence 
of such eggs m the State of Mysore as 0 4 per cent of the 
population 

The male measures about 4 4-7 7 mm m length and 0 07- 
0 11 mm m maximum thickness, the female about 5 1- 
8 6 mm and 0 08-0 12 mm respectively The diameter of 
the head is 0 013-0 017 mm The oesophagus is about 0 6- 
1 mm long The excretory pore is situated at 0 1 1-0 17 mm. 
from the anterior end 



Fig 170 — Tnchostrongylxis colubriformifi A bursa of male, lateral 
view , B, left spicule and accessory piece, viewed from 
loft side (After Nugaty ) 


The bursa is large and deeply bilobed, with a very small 
dorsal lobe The antero- lateral ray is usually the stoutest 
The postero-lateral ray is relatively small, and its tip is 
directed towards the externo-dorsal raj’" The dorsal rav 
bifurcates at about its posterior third According to Magaty 
(1932) “ the inner divisions are longer than the outer and bear 
on their mner surfaces a small papilla-like projection winch 
IS more marked in some than in others ’ The spicules are 
dark browui and somewhat unequal, the left spicule bemg longer 
and broader than the right The left spicule measures 
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0 136-0 171 inm , the right 0 123-0 154 mm in length At 
about its posterior quarter each spicule bears a rather promi- 
nent ventral barb The accessory piece, which measures 
0 066-0 088 mm m length, is canoe-shaped ui dorso-ventral 
and somewhat S-shaped in lateral view 

The tail of the female is 0 055-0 092 mm long, rather 
slender and sharply pomted The vulva is situated at about 
1-1 8 mm from the posterior end, and is a longitudmal slit 
vith a raised cuticular border The combmed length of the 
ovejectors is about 0 4-0 6 mm The eggs measure 0 073- 
0 096x0 035-0 048 mm 

2 Trichostrongylus proholuras (Railhet, 1896) Looss, 1905 
(Fig 171 ) 

Synonym — Strong tjlus proholuma 1896 

Hosts — ^This species occurs m the duodenum of rummants, 
including the sheep and camel, in various parts of the world 



Fjg 171 — Tnchostrongylus probolunts Spicules and accessory piece 
A, ventral view , B, lateral view (From Baylis, after 
Looss ) 

It has also been recorded as an accidental parasite of man 
Nagaty (1932) records a single male specimen from a sheep 
from the Punjab This specimen was discovered among 
Giles’ original material of T, colvbriform'is 

The followmg description is taken from Ransom (1911) The 
male measures 4 5-5 5 mm in length, the female 4 5-6 mm , 
and both measure 0 08 mm m maximum thickness 
The latero-ventral ray is much the stoutest of the bursal 
^ys The postero-lateral and extemo-dorsal rays are very 
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short and close together The dorsal ray has a short and stout 
stem and short, bidigitate termmations Tlie ’ spicules 
measure 0 126-0 IS-! mm m length and are relatively stout 
Each has a very pronounced termmal hook or barb In 
front of this “ on the ventral edge of the spicule is a second 
angular pointed projection, ii’liich together vith the terminal 
hook -when observed under low magnification, gives the spicule 
a gnarled or tivisted appearance ” The accessory piece is 
0 075-0 08 mm long 

In the female tlie posterior portion of the body is rather 
stout, begmnmg to taper rapidly a short distance m front of 
the anus The tail is rather blunt and measures 0 04-0 05 mm 
in length The vulva, ivluch is a longitudmal slit, is situated 
at about 1-1 25 mm from the posterior end The coni- 
bmed length of the ovejectors is about 0 376 mm The eggs 
measure 0 076-0 08 X 0 043-0 046 mm 

3 Trichostrongylus pigmentatus (v Lmst , 1904) Hall, 1916 
S3monym — Strongylus pigmentalua x Linstow, 1904 

Host , — ^This parasite is recorded from the stomach of the 
black-naped hare {Lepus mgncolhs) at Ranna, Southern 
Provmce, Ceylon 

Of this species nothmg is known beyond the origmt 
description of it by v Linstow The type-specimens should 
be m the collection of the Colombo Museum, but apparently 
cannot now be found, and the writer has therefoie been 
unable to examme them 

According to v Lmstow’s description the male measures 
7 7 mm m length and 0 12 mm m thickness, the female 
10 5 mm and 0 14 mm respectively The head has three 
lips, each carrymg on its summit a small papilla The 
oesophagus occupies 1/14 of the total length m the male and 
1/18 m the female It measures, therefore, about 0 65- 
0 58 mm 

The bursa has two large lateral lobes and a small dorsal 
lobe The dorsal ray has a long stem and very short, 
bifurcate termmal branches, the inner termmation of each 
branch bemg longer than the outer All the other rays of 
the bursa are figured as bemg slender and of about equal 
tluckness, but the figure is probably somewhat diagrammatic 
The length of the spicules is given as 0 68 mm , but this 
measurement, as suggested by Hall (1916), should probably' 
be 0 068 mm They are of a pale brown colour, and each is 
divided distally mto three processes, of which the largest is 
blunt, the others pomted 

The tail of the female measures 1/66 of the total length 
(? c about 0*15 mm ) The vulva divides the total length 
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m the ratio of 37 11, and is therefore situated at about 
2 4 mm from the posterior end The eggs measure 0 062 X 
0 036 mm 

V Lmstow states that the “ oesophagus, testes, uterus, 
eggs and especially the ovaries are coloured black ” This 
peculiarity m the type-specimens was no doubt an artifact 
due to some reagent to which they had been subjected 


2 Genus OSTERTAGIA Ransom, 1907 

Synonym — Gamelostrongylua Orloff, 1933 

Cuticle of body marked with numerous (twenty-five to 
thirty) longitudmal ridges Cuticle of head may be slightly 
dilated Cervical papillai present Buccal cavity small 
Bursa of male with two lateral lobes and a smaller dorsal lobe 
Withm the bursa dorsally there is typically an accessory 
bursal membrane with a free posterior edge and supported 
by tivo slender, divergent rays Prebursal papillae present 
Ventral ravs close together and parallel Dorsal ray mth 
two mam branches, each givmg off one or two short accessory 
branches Spicules rather short, usually divided distally 
into three processes An accessory piece may be present or 
absent Vulva towards the posterior end of the body, some- 
times covered by a cuticular flap developed from its anterior 
hp Adult worms parasitic m mammals, cluefly ruminants 
Genotype — Ostertagia Oi>tertagt (Stiles, 1892) 


Key to Species 


Spicules of male 0 5 mm long, or longer 
Spicules of male not more than 0 32 mm long 

1 Latero -ventral ray of bursa the stoutest 
Antero-lateral ray of bursa the stoutest 

2 Spicules with a longer, knobbed, outer process 

and two shorter, barbed, inner processes 
Spicules with a short, blunt, dorsal process and 
two ventral processes, one slightly knobbed, 
the other pointed 

3 One piocess of each spicule knobbed, two pro- 

cesses pointed 

Two processes of each spicule knobbed or blunt, 
one process pointed 


meniidata,j) 372 
1 
2 
3 

ostertagit'p 366 


marshanit'p 360 
[p 367 
circumcincta, 

occidcnlahs, p 370 


1 Ostertagia ostertagi (Stiles, 1892) Ransom, 1907. 

Synonyms — Strongylus convolutus Ostertag, 1890 (ncc Kuhn, 
1829), Strongylus ostertagi Stiles, 1892, Strongyliis harleri 
Stodter, 1901 (part) 

Hosts — ^This species occurs m nodules m the wall of the 
abomasum, or free m its cavity or m the duodenum, of cattle 
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and sheep m various parts of the world It has also been 
recorded from the bharal {Oits nahura) m captivity in tho 
Umted States of America, and from the roe-deer and chamois 
m Europe Bhalerao (1935, 6) records it from cattle {Bos 
indtcus) at Muktesar, United Provmces 
The male measures 6 5-7 5 mm m length and 0 115- 
015 mm m maximum tluckness, the female 8 3-9 2 mm and 
0 12-0 16 mm respective^ The diameter of the head is 
0 016-0 02 mm The oesophagus is 0 65-0 68 mm long 
The nerve-rmg is situated at 0 26-0 28 mm , the excretory 
pore at about 0 3 mm , and the cervical papillse at 0 32— 
0 34 mm , from the anterior extremity 
The bursa is relatively small The ventral and lateral rays 
are of about equal thickness, but the latero-ventral ray is 
shghtly thicker than the others The tips of the ventral rays 
are very close together, as are those of the medio-lateral and 
postero-lateral rays The dorsal ray is bifurcated at about 
its postenor thud, each branch being slender and havmg 
two short termmations An accessory biusal membrane, 
supported by two slender rays, is present The spicules are 
about 0 2-0 23 mm long Each has two barbed processes 
on its inner side m the posterior half These are umted by 
a membrane with the mam shaft, which ends m a knob. 
The accessory piece consists of an oval body, about 0 04 mm 
long, and a posterior process about 0 025 mm long 
The tail of the female is tapering and measures 0 1-0 14 mm 
in length The vulva is situated at 1 3-1 5 mm from the 
postenor end, and is covered by a promment cuticular flap 
The combmed length of the ovejectors, mcludmg the sphmc- 
ters, IS 0 2-0 26 mm The eggs measiue 0 065^08x0 03- 
0 04 mm 

2 Ostertagia circumcincta (Stadelmann, 1894) Ransom, 1907 
(Figs 172 & 173) 

"Synonyms — SCrongylus circumctnctus Stadelmann, 1894 , Strongy- 
lus cervicomw McFadyean, 1897 , Osteriaqia {Ostcrtagia) cncum- 
cincta Orloff, 1933 , 1 Slrongylus vicariiis Stadelmann, 1893 

Hosts — ^This IS a cosmopohtan parasite of sheep and goats, 
and also occurs m various mid rummants It inliabits the 
abomasum (fourth stomach) and smaU mtestme It is 
recorded by Bhalerao (1932) from the Himalayan ibex {Capra 
stbirica) at Lluktesar, United Provmces 
The male measures 7 5-11 mm m length, the female 9- 
12 2 mm In both sexes the maximum thickness is 0 1— 
0 165 mm * The head has a diameter of about 0 018-0 022 mm 
The oesophagus is 0 5-0 69 mm long The cervical papillae 
are situated at 0 21—0 35 mm. from the anterior end, and the 
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nerve-ring and excretory pore at about the same level (a little 
m front of the middle of the oesophagus) 

The antero-lateral ray of the bursa is the stoutest Each 
mam branch of the dorsal ray has two short accessory branches, 
one on the inner side near the tip and one on the outer side 
higher up The spicules measure 0 28-0 32 mm m length, 
and have three termmal processes The outer of these is 
longer and stouter than the others, and ends m a knob The 



two inner processes are slender, tapermg and pomted, and 
one of them is considerably longer than the other The 
accessory piece is about 0 08-0 09 mm long It has a spatu- 
late anterior portion and a long, slender posterior portion 
The tad ot the female is 0 13-0 19 mm long, and is tapermg, 
vutb a blunt tip Near the tip there is a shghtly raised band 
composed of some three to five annulations The vulva is 
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situated at 1 5-2 5 mm from the posterior end, and is usually 
covered by a flap The combined length of the ovejectora 
IS 0 33-0 56 mm The eggs measure 0 075-0 lx;0 035- 
0 05 mm 



Fig 173 — Ostcrtagia circumcincla A, spicules and accessory piece, 
ventral view , B, posterior extremity of female (From 
Baylis, after Ransom ) 


3 Ostertagia marshalli Ransom, 1907. 

Synonyms — OatertasrioJnciMpw^Iarotel, 1910 , Ostertagia ormntaha 
Bhalerao, 1932 , Ostertagia {MarshaUagia) marshaUi Orloff, 1933 , 
? Ostertagia bngantiaca Blanchard, in Railliet and Henry, 1909 

Host^s — This species occurs m the abomasum and small 
mtestme of sheep and goats m vanous parts of the world 
(Europe, Asia and America) It also occurs m the chamois 
Bhalerao (1932) records what he regards as a distmct species, 
0 onentahs, from the Himalayan ibex {Capra sibinca) at 
Muktesar , TJmted Provmces The slight differences m measure- 

ments mentioned do not, however, appear sufficient to justify 
the separation of Bhalerao ’s species from 0 marshalli 
NEM 2 B 
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The male measures 9 5-14 3 mm m length and 011- 
0 2 mm m maximum thickness, the female 12-21 7 mm. 
and 0 10-0 26 mm respectively The diameter of the head 
IS 0 013-0 023 mm The oesophagus is about 0 7-0 97 mm 
long The nerve-rmg is situated at about its anterior third 
(according to Bhalcrao at 0 29-0 365 mm from the antenor 
end) The excretory pore is slightly behmd the nerve-ring, 
and the cervical papillae at 0 32^ 48 mm from the anterior 
extremitj' 

The latero-ventral ray is the stoutest of the bursal rays 
The dorsal ray is very long and slender Each of its branches 
IS very slightly cleft at the tip, and gives off a very small 
accessory branch on the outer side a little before the tip 
The spicules are about 0 18-0 28 mm long, or, accordmg to 
Bhalerao, as much as 0 31 mm At about a quarter to three- 
eighths of their length from the tip they are divided mto 
three processes, tivo of which are ventral and one dorsal 
The dorsal process is shorter, broader and less conspicuous 
than the others, and has a blunt tip Accordmg to Bhalerao it 
ends in a small knob The ventral processes are slender, the 
inner being slightly knobbed, while the outer is longer and 
sharply pomted According to Bhalerao the outer process 
“ gives out a small, slender process at a short distance from its 
tip ” There is no accessory piece 
The tail of the female is slender and tapermg, and has 
a blunt tip It measures about 0 2-0 3 mm m length The 
vulva IS a transverse slit situated at 1 8-6 mm from the 
posterior end, and sometimes covered by a backwardlj’'- 
pro]ecting flap Accordmg to Bhalerao, “ occasionally an 
anterior or a posterior flap may be present ” The combmed 
length of the ovejectors is about 0 58-0 64 mm The eggs 
measure 0 15-0 23x0 07-0 116 mm 


4 Ostertagia occidentalis Ransom, 1907 (Fig 174.) 

Synonyms — Oaicrtagia injida CuxlW, Marotol and Pamsset, 1911 , 
OstcTtagm skrjahim Kamensky, 1029 , Ostertagia (Grosspxculagia) 
occidcniaha Orloff, 19.33 

Hosts — ^This parasite occurs in the abomasum and small 
intestme of sheep m Europe, Asia and America, and has also 
been recorded from the chamois Bhalerao (1932) records 
it from the Himalayan ibex {Capra stbinca) at Muktesar, 
^United Provmces 

Most authors have found the female of this species indis- 
tinguishable from that of certain closely-related forms 
Bhalerao was unable' to separate it from that of 0 orienialis 
(i e. O marshalli) The measurements of the female m the 
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following description are taken from Guschanska]a and 
Krjnkowa, as quoted by Gebauer (1932) 

The male measures 9-16 mm m length and about 0 15- 
0 24 mm in maximum thickness The female is 10 8- 
14 5 mm long The diameter of the head is 0 012-0 023 mm 
The oesophagus measures 0 51-0 98 mm m length The 
nerve-rmg is situated at about its anterior third, and the 
cervical papdlse at 0 32-0 4 mm from the antenor end 
The antero-lateral ray of the bursa is usually the thickest 
The dorsal ray is long and slender, and bifurcates at about 
its posterior third Each branch has a short accessory 



Fig 174 — Osleriagia occidentalxs Postenor end of male, ventral 
view (After Pansom ) 

branch on the mner side near the tip, and one on the outer 
side a httle higher up The spicules are about 0 2-0 32 mm 
long, and are relatively stout A httle behmd its middle 
each spicule divides into three processes, two of which are 
ventral and one dorsal The outer ventral process is the 
longest of the three, and ends m a knob The inner ventral 
process is the shortest, and has a short subtermmal pomt. 
The dorsal process is the thickest, and has a bluntly comcal 
tip, marked off by a transverse ndge on the dorsal side The 

2b 2 
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.accessory piece, which is inconspicuous, is about 0 11-0 12 mm 
long 

The tail of the female is 0 14-0 16 mm long, and has three 
or four annulations near the tip The vulva is situated at 
2 24-3 01 mm from the posterior end The ovejectors have 
a combined length of 0 49-0 63 mm The eggs measure 
0 097-0 108 X 0 05-0 061 mm 

5 Ostertagia mentulata Railhet and Henry, 1909 

S 5 nionym 8 — Cawehmronrjyhis mcntidaivs Orloff, 1033 , ’ Sltonqij- 
Itts captUana Pncolo, 1013 

HosU — ^This species occurs in the fourth stomach of the 
camelr {jOamchis dromcdarms), and was ongmally recorded 
from (fcdia It has also been recorded from the sheep m 
Eurox>e and from the goat in Turkestan 

The ''male measures 6 5-7 5 mm in length, the female 
8-10 mm Lateral alai are present, in addition to the usual 
longitudinal ridges, in the posterior portion of the male 
The oesophagus is 0 75-1 mm long, and the cervical papillse 
are situated at 0 35-0 45 mm from the anterior end 

The spicules of the male are relatively long (0 5-0 7 mm ), 
transversely striated and of reticulated appearance At ite 
distal end each spicule carries two slightly unequal processes, 
about 0 09 mm long and apparently articulated to the mam 
shaft These processes have hammer-shaped or button-hke 
terminations 

The tail of the female is bluntly pointed The vulva is 
situated m the posterior fifth of the body 


3 Genus ORNITHOSTRONGYLUS Travassos, 1914 
Synonym — Ccphaloalrongylua Irwm Smith, 1920 

Cuticle ot anterior end mflated A slight buccal capsule 
])resent Ventro-ventral and latero-ventral rays of bursa 
of equal thickness and close together Antero-lateral and 
medio-lateral rays close together proximally but ividely 
divergent distally Postero-lateral ray about as thick as, 
but divergent from, the other lateral rays Dorsal ray 
cleft to a varying extent, up to half its total length , each 
branch ending in three or four digitations Extemo-dorsal 
rays originate from the -base of' the dorsal ray Prebursal 
papilla! present Spicules relatively short, each ending m 
three pomted processes An accessory piece telamon) 
present Vulva in the postenor half of the body Adult 
worms parasitic in the alimentary canal of birds 

Genotype — Ornithosfrcmgyhts fanai Travassos, 1914 
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I Ornithostrongylus travassosi Maplestone, 1932 

Host — This species is recorded by Maplestone from the 
gizzard of the coral-billed pigeon [Chalcophaps ttidica) m the 
Zoological Gardens, Calcutta 

The male measures 5 7 mm m length and 0 88 mm in 
maximum thickness, the female 7 8 mm and 0 116 mni 
respectively The head has a diameter of 0 24 mm According 
to Maplestone’s description there is no buccal capsule The 
cesophagus is 0 356 mm long, and is slightly swollen towards 
Its postenor end The nerve-ring is situated at 0 2 mm 
and the excretory pore, which is surrounded by an mflation 
of the cuticle, at 0 28 mm , from the anterior extremity 
The extemo-dorsal rays almost reach the edge of the bursa 
The spicules measure 0 144 mm in length, and have mem- 
branous alse along their inner borders The accessory piece is 
0 048 mm long Maplestone states that it is “Y-shaped 
when seen dorso-ventrally, and ivlien seen from the side it 
appears as a straight rod with a rounded prommence runnmg 
ventrally from about its centre ” 

The tail of the female measures 0 12 mm m length, and 
ends m a spike which is Oyx long It bears a pair of papillae 
at 0 024 ram from the tip The vulva is situated at a distance 
of 1 87 mm from the anus {t e at 1 90 mm from the posterior 
end) The eggs measure 0 05-0 052 x 0 027-0 028 mm 
Maplestone does not compare this species w-ith 0 quadn- 
radiaVus (Stevenson, 1904), a form occurring m the mtestme 
of domestic pigeons in America and elseivliere, but accordmg 
to his description it differs from this form in its smaller size, 
the greater length of the extemo-dorsal rays, the shape of 
the accessory piece and the smaller size of the eggs 

4 Genus H^MONCHDS Cobb, 1898 

A small buccal cavity present, containmg a lancet-hke 
dorsal tooth which origmates at its base A pair of well- 
developed, spme-Iike cervical papillae present Bursa with 
large lateral lobes and a small, asymmetrical dorsal lobe 
attached to the left lateral lobe near its base Ventral rays 
divergent distally Dorsal ray bifurcate distally , each 
branch with two small termmal digitations Extemo-dorsal 
rays long and slender , the left ray origmating with the mam 
stem of the dorsal ray m the left lateral lobe of the bursa 
Brebursal papillae present Spicules relatively short, each 
with a small barb near its tip An accessory piece present 
Vulva usually covered by a cuticular flap , this, however, 
is subject to^ great variation Adult worms parasitic m the 
stomach or small mtestme of mammals, chiefly rummants 
Genotype — Hcemonchns contortus (Rud , 1803). 
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Key to Species. 

Spicxiles of male 0 6 mm long, or longer . . longisltpes, p 378 
Spicules of male not more than about 0 6 mm 
long 1 

1 Barb of left spicule at about 0 01-0 02 mm from 

the tip . contortus, p 374 

Barb of loft spicule at about 0 04-0 06 mm from 
the tip sirmhs, p 378 


1 Hffimoncims contortns (Rud , 1803) Cobb, 1898 (Figs 175- 
178) 

Synunjuns — Strongylus contortiis Rudolphi, 1803 , Strongylus 
lucmonchus Stewart, 1912 , 7 Hivmonchxis cervinus Baybs and 
Daubney, 1922 

Hosts — ^This 18 a cosmopohtan parasite of the ox, sheep, 
goat and various ivild ruminants, occurrmg m the stomach 
{usually in th& abomasum) and less commonly m the small 
mtestme, and bemg perhaps the -commonest cause of verminous 
gastritis in these animals It has been recorded as an acci- 
dental parasite of man The species appears to be of frequent 
occurrence m India It has been recorded by Gaiger from the 
ox and sheep m the Punjab, by Bhalerao from “ goats ” 
[sc Capra sibinca\ at Muktesar, United Provinces, and by 
Baylis and Daubney from the markhor {Capra falconeri) 
m the Zoological Gardens, Calcutta It seems probable 
that the form described by Bayhs and Daubney (1922), under 
the name of Hsemonchus cervinvs, from the spotted deer 
{Cervus axis) is identical mth H contortus The only male 
specimen available was much damaged, and the females agreed 
m measurements with small specimens of H coTitortus The 
absence of a vulvar flap \vas noted at the time as a distinctive 
feature, but in view of the amoimt of variation now knoivn 
to occur m this respect m H contortus, no importance can be 
attached to this character 

The male measures about 10-20 mm m length and 0 23- 
0 4 mm m maximum thickness, the female about 18-30 mm 
and 0 4-0 5 mm respectively The diameter of the head 
IS about 0 03 mm The buccal tooth is 0 01-0 015 mm 
long, and may project though the mouth The oesophagus 
IS club-shaped and measures about 1*2-1 5 mm m length 
The nerve-rmg and excretory pore are situated at about 
0 28 mm , and the very prominent cervical papillBe at about 
0 3-0 44 mm , from the anterior end 

The stem of the dorsal ray is only shghtly longer than its 
branches The spicules are of a dark brown colour and measure 
about 0 3-0 5 mm m length Each spicule has a small barb 
on its outer surface, that of the left spicule at about 0 014- 
0 02 mm and that of the right at about 0 028-0'04 mm 
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or may be absent The combined length of the ovejectors 
IS about 1 mm The eggs measure 0 066-0 095 X 0 04-0 05 mm 
The bfe-history of this species, which is typical of the family, 
may be briefly described as follows The eggs, uhose contents 
are undergoing segmentation at the time of laymg, may 
hatch withm 24 hours after reaching the open The larva 



Fig 176 — Hmmonchus conlorhia A, anterior end, dorsal view (from 
Baylis, after Ransom) , B, head, lateral view (from 
Baylis, after Yorke and Maplestone) 


develops to the third (infective) stage withm a period varymg 
from four days to several weeks, accordmg to, the conditions 
of moisture and temperature The infective larva, enclosed 
m a “ sheath ” consisting of the old cuticle of the second moult, 
IS highly resistant to cold, dryness and chemical substances, 
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and IB capable of living for about a year in or on the ground 
When the herbage is damp ^vlth dew or ram, and particularly 
during dull, warm weather, the larvae chmb up on to it, 
sometimes retreatmg mto the soil again if the atmosphere 
becomes dry If swallowed by a suitable host, the worms 
reach maturity in about three weeks 


2 Haemonchus similis Travassos, 1914 

Synonym — Hssmoncliua contorlus pf Schnyder, 1906 

Hosts — ^This species has been recorded from the abomasum 
of cattle in Europe and Brazil, and recently Bhalerao (1933, b) 
has recorded it in India from “ hill bulls ” (i e Bos tndicus) 
at Muktesar It has also been found by Isshiki (1933) m 
calves [* Bos taurus\ in Korea, and both these authors have 
given new descriptions of the parasite 

The male measuies about 8 5-12 5 mm m length and 
0 18-0 24 mm in maximum thickness, the female about 
7 9-19 7 mm. and 0 12-0 5 mm respectively The cuticle 
has fine transverse striations and about 26 longitudmal 
stnations The buccal capsule is small, but contams a well- 
developed dorsal tooth, which is shaped like a spear-head m 
dorso-ventral view The oesophagus is about 1-1 7 mm long 
The nerve-rmg and excretory pore are situated at about 
0 23-0 32 mm , and the cervical papillee at about 0 3-0 4 mm , 
from the antenor extremity 

Each branch of the dorsal ray of the bursa has, in addition 
to the two small termmal digitations, a small accessory branch 
on its outer surface The spicules measure about 0 32- 
0 38 mm m length The barb of the left spicule is at 0 045- 
0 063 mm , that of the right at 0 063-0 072 mm , from the 
tip The accessory piece is about p 16-0 23 mm long 

The tail of the female is rather blunt, and measures 0 17- 
0 32 mm m length The caudal papiUse are situated at 0 05- 

0 12 mm from the tip The vulva is at a distance of about 

1 2-3 2 mm from the posterior end, and opens on a posteriorly- 
directed appendage (the aperture being either at the extremity 
of the appendage or on either the dorsal or the ventral surface 
of it) The vagma runs anteriorly from the vulva and is 
012-0 26 mm long The eggs measure 0 053-0 078 X 
0 033-0 054 mm 


3 Haemonchus longistipes Railhet and Henry, 1909 

Host — ^This species is recorded by Railhet and Henry 
from the abomasum of the camel {Camelus drotnedari'us) in 
Africa and India In the latter country it was originally 
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found by Leese, and has been recorded subsequently by 
Boulenger (1921, b) and by Bayhs and Daubney (1923, 6) 
RaiUiet and Henry state that “ jn the Indies this parasite is 
very common and appears to play a predominant pathogenic 
role m producmg a chrome abomasitis ” The bnef descnption 
given by these authors has been considerably amphfied by 
Boulenger, on the basis of material in the collection of the 
Punjab Veterinary College, Lahore 

The male measures 18-25 mm m length and about 0 4 mm 
m maximum thickness,'' the female 23-35 mm and 0 45- 
0 65 mm. respectively. The diameter of the head is about 
0 03 mm The buccal tooth is 0 01 mm long, and sometimes 
projects from the mouth The oesophagus measures 1 6- 
2 1 mni m length The cervical papillae are situated at 
0 39-0 53 mm from the anterior end 

The dorsal lobe of the bursa is relatively large, and the stem 
of the dorsal ray is at least tvnee as long as its branches 
The spicules are 0 6-0 65 mm long The barb of the left spicule 
IS at 0 038-0 04 mm , that of the right spicule at 0 09-0 1 mm , 
from the tip Tile accessory piece measures 0 3-0 33 mm m 
length 

The tail of the female is slender and pointed, and is 0 47- 
0 58 mm long The vulva is situated at 4 5-6 8 mm from 
the posterior end, and is not covered by a flap There is, 
however, a rounded projection of the body-wall on one side 
of it The ovejectors have a combined length of 0 8-1 1 mm 
The eggs measure 0 068-0 07 X 0 04-0 05 mm 


5 Genus NEMATODIRUS Ransom, 1907. 

^ Body markedly tapermg and thread-like anteriorly 
Cuticle of anterior end slightly mflated Cuticle of body ivith 
a number of longitudinal ridges Cervical papillse absent. 
Anterior end of oesophagus with a small dorsal and two 
still smaller subventral teeth Lateral lobes of bursa typically 
war on their irfner surfaces a number of cuticular bosses 
Lorsal lobe reduced to two small lobules, each supported by 
a separate ray Ventral ra 3 'a close together and parallel 
Fostero-Iateral ray divergent distally from the other lateral 
slender, relatively long, and united, at least 
distaUy, by a membrane Accessory piece absent Tail of 
emale truncate, usually with a termmal spike Vulva 
ypically m the posterior region of the body Eggs relatively 
arge (generally over 0 15 mm long) Adult norms parasitic 
111 the stomach and small mtestme of mammals, chiefly 
herbivores 

Genotype —Neynalodirus fihcolhs (Rud , 1802) 
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Key to Species 

Spicules of male less than 1 mm long fihcolhs, p 380 

Spicules of male more than 4 mm long wa«ntomcw,p 381 

1 Nematodirus fihcollis (Rud , 1802) Ransom, 1907 (Fig 179 ) 

Synonyms — Ascans fihcollis Rudolphi, 1802 , Tnchocephalus 
auncularis Rudolphi, 1802 (nee Strongylus aurtailans Zeder, 
18Q0), Fusana fihcolhs ZedcT, 1803, Strongylus fihcollis Rudolplu, 
1803, nec Molm, 1861 , (Esophagostomum fihcolhs Stossich, 1899 , 
Trichoslrongylus fihcolhs Sluiter and Swellengrebel, 1912 , 
Strongylus {Nematodirus) fihcolhs Hutyra and Marek, 1913 , 
Nematodirus {Nematodirus) fihcolhs Neveu-Lcmaire, 1914 

HosfA — ^This IS a cosmopolitan parasite of the duodenum 
of rummants (sheep, goat, ox, deer, chamois etc ) It has 
been recorded by Gaiger from the sheep m India 



Fig 179 — Nematodirus fihcolhs A, burea of male, lateral vieir , 
B, dorsal {d ) and lateral (i ) views of tip of spicule (From 
Baylis, after May ) 


The male measures about 7 5-15 mm m length and 0 09- 
0 175 mm in maximum thickness, the female about 12-21 mm 
and 0 15-0 25 mm respectively The diameter of the head 
is 0 025-0 06 mm In the cervical region there are coarse 
transverse striations The rest of the body is without trans- 
verse stnations, but has 18 longitudinal ndges The oesophagus 
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measure'! 0 4-0 0 mm in length The nerve-rmg is sitii.iletl 
at about 0 3 mm from the unlcnor end The exerelorv 
pore IS about 0 05-0 07 mm behind the posterior end ol the 
oesophagus 

The bursa of the male is large, and the bosses on it,s lining 
are felativelv large and elongated The dorsal lobes are not 
very distinct The rays are comparatively slender The 
spicules measure 0 (58-0 95 inni in length, and each has 
a sharply-pomtcd terminal portion 

The tail of the female is about 0 07-0 08 mm long, .vnd is 
truncate, but has a termina filament measuring 0t)l2- 
0 018 mm m length The vulva is situated at about the 
posterior third of the body The combined length of the 
ovejoctors is about 0 4-0 5 mm The eggs measure 0 1 3- 
0 2x0 07-0 09 mm 

2 Nematodirus mauntanicus Maupas and Seurat, 1912 
Synonym — Ncuwtodtriis -ipathiqcr of Gaigcr, 1^10 

Host — ^This species occurs in the small intestine of the 
camel {Camdiis dromcdarnis), and was originally recorded 
and described from North Afnca by Maujias and iSeurat 
Boulongcr (1921,6), who examined specimens labelled N spnihi- 
grr m the collection of the Punjab Veterinary College (jirobably 
the specimens recorded by Gaiger), found them to be 
N mauriiamcus, and has added a few details to the description 
of the female The fragmentary specimens from a camel 
recorded by Bayhs and Daubney (1923,6) as Nemalodirus sp 
very probably belonged to this species 

The male measures about 13-15 mm in length and 017 mm 
in maxamum thiclmess, the female 20-24 mm and 0 35 mm 
respectively The cuticle of the head is slightly mflated and 
transverse^ striated The diameter of the head in the male, 
according to Maupas and Seurat, is 0 06 mm , or 0 038 mm. 
without t,ho cuticular inflation The head of the female, 
according to Boulenger, has a diameter of about 0 035 mm 
In the anterior region of the body the cuticle shows 24 to 28 
longitudmal ridges In the female the postvulvar region is 
Mithout these, but has transverse striations at intervals ol 
1 5p The buccal canty is small and funnel-shaped The 
oesophagus is about 0 58—0 61 mm long, and is elub-shapetl 
jiosteriorly The nerve-nng is situated behind the middle of 
the oesophagus, and the excretory pore a little behind iK 
posterior end 

The dorsal lobes of the bursa are united, but sepn.iipd 
fiom the lateral lobes by deep mdentations The spiculis 
measure 4 5-5 5 mm in length, and their terminal puitiom 
are shajicd like spear-heads ' 
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The tail of the female is about 0 I mm long, and is truncate, 
hut has a terminal filament The vulva is situated a httle 
behmd themiddle of the bodj' (at 9-10 5 mm from the posterior 
end) The ovejectors run parallel to each other and posteriorly 
from the vulva, and are very unequal m si/e, one being about 
3 2 mm , the other 1 44 mm long Tlie eggs measure (5 22— 
0 28x0 09-0115 mm Their contents are sometimes onl^’^ 
segmenting at the time of laying, but they may, according 
to Slaupas and Seurat, already contain embryos 


0 Genus hlECISTOCIRRUS Eailhet and Henry, 1912 

Body markedly attenuated antenorly Antenor end mth 
a slight vesicular swellmg Cuticle of body with numerous 
inconspicuous longitudinal ndges Cervical papiUrn con- 
spicuous and spme-like Mouth subtenninal and shghth 
dorsal Buccal cavity contains a large, laiicet-like tooth 
Bursa of male consists of two lateral lobes and a small but 
distinct dorsal lobe Ventro- ventral ray short, slender and 
mdely divergent from the latero-ventral ray Latero-ventral 
and antero-Iateral rays very stout, close together and parallel 
The remauimg rays are all slender Dorsal ray short and 
bifurcate chstall}^ each branch having three termmal papill® 
Prebursal papilte present Spicules very long, slender 
and united for almost the whole of them length Accessory 
piece apparently absent Vulva close to the anus, ivith 
prominent, chitinoid lips Vagma very long and miming 
antenorly from the vulva Adult worms parasitic in the 
alimentary canal of mammals, chiefly mmmants 

Genotype — Mecisiocimis digitatus (v Linstow, 1906) 

1 Mecistocirrus digitatus (v Lmstow, 1906) Bailhet and 
Henry, 1912 (Fig 180) 

Sjuonyms — Strongylus digtialus v Linstow, 1906 , Slrongylus 
forchi Darnels, 1908 , Sirongyhts gibsom Stephens, 1909 , Nana- 
iodtrua dxgitaiua Kailhet and Henry, 1909 , Nemaiodtrua Jordx 
Leipor, 1911 ; Ncmatodirxia gtbsont Railliet and Henry, 1012 , 
Nematodxrua {Mecxstocxrrxia) dxgxtalue Bailhet and Henry, 1912 , 
Nemalodmxa {Mecxatocxrrxia) fordt Bailhet and Henry, 1912., 
Mecxatocimxs fordx RaiUiet and Henry, 1912 , Mecxsiocxrrue fordix 
Lane, 1916 , Mecxatocirrua tagumai Monshita, 1922 

gosfs — This species has been recorded as a parasite of the 
stomach, and less commonly of the small mtestme, of the 
zebu, ox, buffalo, sheep, pig and (accidentally) man in 
Eastern countnes It was ongmally recorded by v Lmstow 
from the stomach of the zebu {Bos mdiciis') at Colombo, 
Cevlon, The type-specimens, however, are apparently not 
now available m the Colombo Museum Sheathcr (1919) 
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describes what was evidently this species from the fourth 
stomach of calves m a dairy herd m India, and states that 
the animals showed all the symptoms usually associated ivith 
parasitic gastritis, and that there could be no doubt .that the 
worms were responsible for their death Specimens from the 
abomasum of a calf, presumabty of Indian origm, were also 
recorded by Baylis and Daubney (1923, b) 





Fig 180 — Mccistocirrm dtgitatus A, anterior end, lateral view • 
B, bursa of male, lateral view , C, bursa, dorsal view , 
D, tip of spioules (From Baylis, after Yorko and Maple- 
stone ) 


This species is verv variable m size The male measures 
about 1(1-31 nira in length and 0 36-0 4 mm m maximum 
thickness, the female 19-43 mm and 0 47 mm respectivelv 
The cuticle has fine trausvcrse stnations, the intervals between 
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The spicules of the male are about 0 23 mm long, and are 
divided distally into four or five points, two of which are bifid 
The tail of the female measures 0 5-0 7 mm in length, 
and is truncate, but has a terminal filament The vulva is 
prominent, and is situated at about the posterior fifth or 
quarter of the body The eggs measure about 0 09-0 12 mm. 
m length 


Appendix to TErcHOSTRONGYiiiN^ 

Strongylus costatus Meyer, 1896 

Host — ^Indian pangolm {Mants pmiadactyla ) , Ceylon 
This species is not sufficiently fully described to enable its 
systematic position to be determmed, but appears to belong 
to the subfamily Tnchostrongylmae, and is possibly closely 
related to the genus Tricholielix Ortlepp, 1922 
The male, accordmg to Meyer’s description, measures 
9 2-10 mm in length and 0 08-0 1 mm m maximum thickness, 
the female 10 5-11 7 mm and 0 11-0 14 mm respectively 
The cuticle of the head is mflated, and that of the body 
bears about 26 longitudinal ridges A pair of lateral alse, 
which are somewhat T-shaped in transverse section, extend 
throughout almost the whole length of the body A “ chitinous 
mouth-ring ” is said to be present The oesophagus is 0 5 mm 
long, and the excretory pore is situated at 0 03 [^] mm from 
the anterior end 

The bursa of the male measures 0 12-0 14 mm m length 
and 0 11-0 13 mm m ividth The spicules are tubular, and 
are hooked at their tips They measure 0 16 mm m length 
and 0 02 mm m thickness 

The tad of the female is 0 11-0 12 mm long, and is bluntly 
rounded, but has a terminal filament 0 015 mm long The 
vulva IS situated at 2 mm from the posterior end, and the 
vagina is very short The uterine branches are opposed, 
and each has a globular swelhng (“semmal vesicle”) at a dis- 
tance of 0 3-0 4 mm from the vqgma The eggs measure 
0 072-0 076 x 0 037-0 043 mm 
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17 Family METASTRONGYLID^ Leiper, 1908. 

SiTionjuis — Eseudalud'B Railliet-, 1916 Protostrongjlidt* Ijciper, 

Buccal capsule much reduced or absent Bursa of male may 
be relatively ivell developed or vestigial, vitb a correspondmg 
degree of development of the hui-sal rajs some of vhicli, m 
extreme cases, may be reduced to mere papillse Parasites 
of the respiratory and circulatory s\ steins, and of the cranial 
sinuses, of mammals 

This famity, as here understood, comprises the lungv orms ” 
not only of terrestrial mammals but also of Cetacea and 
Pmnipedia There appears to the imter to be no necessity 
for the erection of a separate family (Pseudaludro) for the 
lungvomis of niarme mammals The differences betveen the 
genera are for the most part merely degrees of reduction in 
the bursal rays and in the bursa itself, and it is difficult to 
find characters to justify the various subfamilies mto winch 
certam authors have proposed to divide the group 

The familj* includes several forms which are of some nnpoi t* 
ance as causing disease (vermmous bronchitis and pneumonia) 
in domestic animals The life-history of most of the genera 
is still unknown, but it l\as recentl}’^ been discovered that some 
of the forms occurring in domestic animals may make use of 
mvertebrates as intermediate hosts It is not yet clear, 
however, that an intermediate host is indispensable for any 
of them Some are known to have a direct development m 
the open, while it may be strongly suspected that with others 
(even among those which sometimes pass through an inter- 
mediate host) prenatal infection can occur It appears 
extremely probable that in the case of marine hosts this is the 
general rule 

£er/ to Genera 

Adult worms (imperfectly described) m 
nodules m tlie respiratory organs of dogs 

Bursa of male ivith two separate dorsal 
rays 

Bursa wuth a single stout dorsal ray mg 
short termmal digitations 

1 Dorsal rays ^v^th simple terminations , 

spicules of male long and slender, with 
hooked tips 

Dorsal rays with bidigitate or tndigitate 
terminations , spicules short and stout 

2 Posterior end of male with a bow shaped 

chitmoid supporting structure 

Posterior end ol mnJo apparentlj without 
bow'-shaped supporting structure 
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1 Genus METASTRONGYLUS Molin, 1861 

Mouth with two lateral tnlohed lips Bursa small , its 
oreatest diameter antero-postenor, and its wall thickened 
m the posterior half All the bursal rays, very stout, exc opt 
tlie dorsal and externo-dorsal, which are small and tlnn 
Tip of latero-ventral lay curves awa3’’ from ventro-vcntral 
ray Termination of antero-lateral lay tyfiically forms 
a large, lobulatcd swelling Postcro-Iateral ray represented 
by a small branch ansmg from the medio-lateral raj^ The 
latter may also have a swollen termination Spicules long 
and slender, each with a striated ala and ending m a single 
hook Posterior end of female recurved ventraily Vulva 
immediately in front of anus Uterine branches paiallcl 
Eggs contam embryos when laid Adult norms parasitic in 
the respiratory passages of Suidae and, accidentally, of otbci 
mammals 

Genotype — Mela-strong ijliis elongatus (Du] , 1845) 

1 Metastrongylus elongatus (Duj , 1845) Bailhet and Henry, 
1911 (Fig 181 ) 

Synonyms — Aicaris apri Gmolm, 1700 (part) , At-carts hroncln- 
onm mtis Modcor, 1701 , Fmaria apiv Zodor, 1801 (part) 
Gordius ptdmonalt^ apn Rudolphi, 180 1 (pait) , Shongiflui) oui‘> 
Rudolplii, 1800 (part) , fitionqijlus paiadoxus Mohlis, IT I 
(part) , Slronqylus elongatus Dujnrdin, 1841 , Slronqglus longr- 
vaqmalus Djesing, ISSl , Mclaslronqglus longctaqtnaCuf. Moliii, 
1801 , Mctaslronqglus paradoxus Molm, 1861 , Eusironqi/liiS 
longevaginatuf, Dungli&on, 1874 , Stronqifho, apn Blanohaid, 
1805, Cloa-cvia octodacti/la V Linstow, 1000, Sde'oftoma aprt 
Braun and Luho, 1010 , ’ Ihlaria trachcahs Cobholcl, 1 804 

Hosts —This species occurs m the bronchioles, and moxe 
rarely in the bronchi and trachea, of the pig, wild boar and 
peccary ft is also occasionally recorded in man, the dog 
and various rummants (cattle, sheep, goat and deer) In 
pigs it gives rise to a verminous bronchitis, sometimes leading 
to pneumonia, which may be fatal to young animals The 
parasite is of world-ivide distribution Baylis and Daubney 
(1923,6) record fragmentary material of' this species, fiom 
the broncln of a pig, m tbe collection of the Zoological Survey 
of India, but it is uncertain whether the specimens were of 
Indian origm 

The male measures 11-25 mm in length and 0 1-0 225 mm 
m maximum thickness, the average thickness, according to 
Lewis (1926) , bemg 0 14 mm The female measures 12-58 mm 
and 0 4-0 45mm respectively The oesophagus is 0 5-0 63 mm 
long 

The dorsal ray of the bnrsa consists of two separate portions 
The male has a well-developed genital cone The spicules 

2o2 
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iK> equal or subcqual in length, and ineasiue 2 5-5 mm 
There is no aeecssoiy piece 

The posterior end of tJie fem.ile is often bent ventrally 
into a liook The tail is 0 ()*) niin long and is suddenly 
nariOMcd, Mitli its tip curved ventiall^ The vulva is close 
to the anus and is iireccded bv a pioniinent swelling The 
Viigina IS abouti 2 3 mm long Tlu* et^gs have an average 
si/c of about 0 051x0 035 mm , though measurements up to 
0 I XO 073 mm have been leioided 



lug ISI — ^fela\lioiii/i/lii'< (loiK/aliify A, biut>a of male, lateral view 
J3, biiisji M'litiiil \K\v C, poslerioi end ol female, lateial 
MOW , D tip ol hpiculo (Tlio scale refers to the figures 
above it ) (Fioiu iiaylis after Gedoelst ) 


Tlie life-histoiy of this species, accoidmg to recent lesearches 
1)3 Hobniaier and Hobniaiei, Schwartz and Ahcata, and others, 
IS biiell\ as follows The eggs, Avhich contain embryos when 
laid, hatch in the bionehi of the host The larvaj, on reaching 
the giouiul w'lth the fa'ces, are swallowed by eartlnvorms 
(species of Lumhneus and Helodrilvs) They enter the blood- 
vessels of the worms, and there continue their development, 
indt'i going two moults The third (infectu’'e) stage is reached 


e 
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in about a week or ten days Pigs may become mfected by 
swallowing earthworms, but it has been found that the 
infective larvse are c.ipablc of living for about tw^o weeks 
after the death of the eaithworm It appears, therefore, 
that they may also bo picked iiji from tlie soil On leaching 
the intestine of the final host, tlic larvm migrate to the lungs, 
wlicie tliey reach the fouith stage in about five da 3 '^s, and 
become seviially mature within a period varying from three 
to eight w'eeks aftei infection There seems to be a possibility 
that prenatal infection m.iv occur, since pigs only tlirce 
weeks old have been found to be mfasted 


2 Genus DICTYOCAULUS Ikiilbct and Henrj^ 1907 

Mouth surroimded by four hp-hke structures, two lateral 
and larger than the other two, w'luch are dorsal and ventral. 
A very shallow buccal uipsule present, with a chitinoid ring 
at it« base Bursa of male sliort Antero-lateral ray originates 
separately from the other lateral rays Medio-lateral and 
postero-lateial r<i 3 s fused, at least for the greater part of their 
length Externo-dorsal ra'Vs origmate separatelj'^ from the 
dorsal ray, which consists of two separate portions wnth 
bidigitate or tridigitate terminations Spicules short, stout 
and simple, show mg a reticulate structure An accessory 
piece present Vulva near the middle of the body Uterme 
branches opposed Eggs coiikim embryos when laid, and 
may be without chitinoid shells Adult worms m the bronchi 
of herbiv^orous mammals 
Genot^'iie — DicUjocauliiiy jilctria (Rud , 1809) 


Kcij to Species 

Parasite ot horee tribe and tapir 
Parasites of rumiuants 

1 Spicules of male beta ecn 0 3 mm and U b mm 

long 

Spicules of male less than 0 3 mir long 

2 Spicules about 0 2 mm long . . . 

Spicules only slightly less than 0 > mm long 


a)nficldi,Tp 302 
1 

Jilaiia,p 389 

viuipatnsj'p 391. 
itncqualts, 'p 391 


1 Dictyocaulus filaria (Rud , 1809) Railhet and Henry, 1907. 
(Eig 182) 

Synonyms — Siiongylitsjilat lalludolphi, 1809, Sdei ostoma Jdai la 
Braun and Lfilie, 1910 , ’ Stiongylus doicadis Rudolphi, 1819 

Hosts — ^This species occurs in the sheep, goat and camel, 
ind IS of cosmopolitan distribution It occurs also in various 
iVild lummants (deer, chamois, etc ) Accordmg to Gaiger 
(1910 , 1915), this parasite is very common m sheep on marshy 
land and near rivers m India It is recorded also bj’^ him 
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fiom the caincl in llie Punjab This worm is the coipraon 
cause of veimmous bionclntis (“husk” or “ hoosc ”) in 
heavily-infested animals 

TJie male ineasmos about 30-80 mm in length and 0 4 mm 
in maximum thicbnes', the female about 60-100 mm and 

0 45 mm respectively The head is blunt, and has a diameter 
of about 0 12 mm The msophagusisclub-sliaped, and measures 

1 25-1 4 mni in lengl.h and about 0 09-0 13 mm in maximum 
u idth 

The spicules of the male measure about 0 32-0 57 mm 
in length, and <ne relatively bioad, alate apd someivhat 
boomerang-shaped They are of a clark brown colour and 
have pittod or rc'tieulate sui faces 



Fig 182 — Dicli]ocaulu.s filaria Posterior end of male , lateral view 
(From llaylis, after Nc\ eu-Lemaire ) 

The tail of the female ns pointed and measures about 
0 47 mm m length The vulva has rather prominent lips, 
and IS situated at about the posterior 2/6 of the body. The 
eggs measure 0 116-0 138 x 0 069-0 09 mm 
The life-history of this species, briefly described, is as follows 
The eggs hatch in the lungs of the host, and the first-stage 
larva? are swalloved and passed in the fmces They undergo 
the first moult about a day after hatchmg, but the cuticle is 
retained until the second moult This occurs in about six 
to ten days, accordmg to temperature, and the third (infective) 
stage is thus reached In this stage the woim may hve m 
the open for about six months, and is very resistant to drymg 
®nd low temperatures It is unable to penetrate the host’s 
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skin, but direct infection takes place if the larva is swallowed 
with food or Mater When the atmosphere is sufficiently 
damp, the larva? clmib up on the grass, especially during 
the night or if the weather is dull but warm Within three 
days after beuig ingested by a suitable host the larva enteis 
the lymphatics of the intestinal wall, and thence mvades the 
mesenteric l5miphatic glands Here it undergoes a further 
moult about four or five' days after mfection By about the 
tenth day the fourth-stage larva migrates to the lungs and 
enters the bronchioles, where the last moult occurs Sexual 
maturity is reached withm about six: weeks from the time of 
infection Young animals may be infected prenatally 

2 Dictyocaulus unequalis Bhalerao, 1932 

Host — ^Tliis species is iccorded by Bhaleiao from the 
bronchi of a Tibetan sheep (Ohis hodgsom) at Muktesar, 
United Provinces The animal had been suffering from 
pneumonia 

There are very few charaetera m Bhalerao’s description 
which show a clear distin<Jion from D jdana The smaller 
size of the spicules of the male and the position of the vuh a 
m the female, how ever, m.iv prove to he \ ahd specific charac- 
ters when further specimens are obtained 

The m.iie measures according to Bhalerao, 28 mm in length 
and 0 3 mm m maximum thickness, the female 6^ nm and 
0 43 mm respectively Tlie buccal capsule measmes 0 017- 
0 018 mm in length and 0 023-0 032 ram m I'ldth The 
msophagus is 1 1 mm long m the male and 1 23-1 37 inm 
in the female The nerve i ing, in the hnale, is situated at 
0 23 mm from the anterior end 

The buisa is 0 28 mm wide The spicules are reticulate 
and measure 0 28-0 29 mm in length The accessory piece 
IS 0 1 mm long 

The tail of the female is 0 57 mm long The vulva has 
prominent lips and is situated at 29 mm ffom the anterior 
end (t c somew hat In front of the middle of the body) The 
eggs measure 0 1-0 123x0 061-0 073 mm 

3 Dictyocaulus viviparus (Bloch, 1782) B,ailliet and Henry, 

1907 

Synonyms — Gordius t iitparus Bloch, 1782 , Ascans viiuh Grnelin, 
1790, jFiisorio Djtiih Zeder, 1803 , Stro^ng^Jlusv^tulorum Undoiphi 
1809 ; Strong ifhts mierttrus Mehhs, 1831 , Meiastrongylus 
mtcrurus Sluiter and Swollengrobel, 1912 , Dictyocaulus micntrtfo 
Bailliet, 1915 , ’ Strongylns ptdmonans Ereolani, 1859 

Hosts — Tins species is a cosmopolitan parasite of the 
bronchi of cattle and deer, and frequently has effects similar 
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to tho'se of D.filana It lias been recorded from the ox in the 
Punjab by Gaiger 

The male measures about 40 mm m length, the female 
about 60-80 mm Tlie medio-lateral and postero-lateral 
rays of the burs.i are entirel^'^ fused The spiculas ,ire 
0 105-t) 215 mm long. The vulva is situated in the posterior 
quarter of the body The eggs measure 0 082-0 088 x 0 033- 
0 038 mm. 

The life-history of this form is similar to that of /> filaita, 
but the larviB may reach the infective stage in the open in as 
short a period as four days 

4 Dictyocaulns arnfleldi (Cobbold, 1884) Railhet and Henry, 
1907. 

Synonyms — Slronqijhis amfieldi Cobbold, 1884 , Mciaslrongyhts 
arnficldt Sluitcr and Swcllengrebol, 1912, (Diclyo- 

caulits) arnfleldi Hutyia and Marek, 1913 

Hosts — ^This species is a parasite of the horse and donkey 
in Europe and eJseivhere It has also been recorded from 
the Malay tapir (Tapirus tndtcits) in France by Railhet and 
Henry Gaiger records its occurrence m a horse in the 
Punjab 

The male measures 25-36 mm in length and about 0 25 mm 
m maximum thickness, the female 43-60 mm and about 
0 4 mm respectively The oesophagus is club-shaped and 
measures, in the female, about 0 75 mm m length and 0 15 mm 
in maximum width The nerve-ring is situated at about 
the middle of the oesophagus, and the excretory pore just 
behind the nerve-ring 

The ventral rays of the bursa are fused for the greater part 
of their length, as are also the medio-lateral and postero- 
lateral rays The antero-lateral ray is separate from, but close 
to, the other lateral raj'S The dorsal ray has a mam stem 
and tuo simple terminal branches The spicules are some- 
what club-shaped and measure about 0 2-0 25 mm m length 
They have a vacuolated structure The accessory piece is 
about 0 05 mm long 

The tail of the female is about 0 4 mm long, and is bluntly 
pomted The vulva is situated just m front of the middle 
of the bodj’^ The eggs measure 0 08-0 1x0 05-0 06 mm 

3 Genus VARESTRONGYLUS Bhalerao, 1932 

Mouth surrounded by four hp-hke structures, two lateral 
and larger than the others, uhich are dorsal and ventral 
Bursa small Ventri* i rays stout and fused except at the tips 
Lateral ravs relatively slender Antero-lateral and medio- 
lateial rays widely divergent Postero-lateral raj' represented 
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by a small brancii arising from the medio-Iatera I ray Externo- 
dorsal rajs originate independentlv of the dorsal ray, mIucIi 
conSLsts of a stout trunk i\ith short terminal digitations 
Spicules fairly stout, bifid distally and provided Mith striated 
ala) A gubernaculum and a telamon present, the latter 
said to consist of two chitinoid structures with a swelling 
at their base Vulva close to anus, covered by a cuticular 
flap TJterme branches parallel Oviparous Adult worms 
paiasitic in the bronchi of ruminants 

Genotype — Varastrongylus piicutnonicus Bhalerao, 1932 

1 Varestrongylus pneumonicus Bhalerao, 1932 

Hosts — ^This species is recorded bj"^ Bhaleiao from the 
bronchi of the HimalajMii ibc\ (Capra sihtnca), great Tibetan 
sheep (Ovis Iiodgsoni) and ‘ mil sheep ’ (Bharal or blue W'lld 
sheep, Oils nahitra] at Muktesar, United Pro\nnccs 

The male ineasuies 17 ()-24- mm m length and about 
0 17-0 19 mm m maximum thickness the female 19 b-28 mm 
and about 0 18-0 19 mm lespcctiielj'^ The cuticle appears 
smooth The buccal cavil > is very feebly develojied oi 
absent The resophagus is club-sh,ipcd and measures 0 34- 
0 4 mm in length The nerve-rmg is situaterl at 0 17- 
0 18 mm from the anterior end of the cesojihagus m the male, 
and at 0 19-0 21 mm from the same point m the female 
The excretory pore is at the level of the nerve-ring or somew hat 
behmd it 

The bursa of the male has relatively laige lateral lobes and 
a small dorsal lobe The dorsal rav is stout and ends in five 
digitations The externo-dorsal rajs do not reach the edge 
of the bursa The postero-lateral raj is very oinall, and origi- 
nates as a branch of the inedio-lateral lay The antero-lateral 
ray arises separately fiom the inedio-lateral and diverges 
w'ldely from it, reaching flie edge of the bursa The vential 
rays are stout and are fused ioi the gre.iter jiart of their 
length The spicjiles measure 0 29-0 >7 mm in length 
They are provided, on their inner surfaces, w ith transversely- 
striated ala) which overlap m the middle portion The tips 
of the spicules are bifid There is a somew hat sjnndle-shaped 
gubernaculum ivhich “has two pairs of lateral proces'-es, 
one situated at the extreme posteiior end is verj short <iiul 
the other which is about three times as long as the first, 
IS situated at a distance of about 0 02 [mm ] m front of the 
former Besides the gubeinaculum there are two chitinoid 
structures w itu a sw elhng at their base w Inch foim tlie telamon 
It measures 0 020 0 027 [mm ] in length 

The tail of the temale tapei rapidlv to a pomt and meamres 
0 04-0 045 mm in length The vulva is situated at a distance 
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of 0 04—0 06 mm from the anus, and has prominent- hps 
“ Inserted immediately anterior to the vulva and disposed 
posteriorly is a cuticular valve measuring 0 065-0 08 [mm ] in 
length It covers the ^nilva and the anus ventrally ’ The 
vagina is about 1 41 mm long The eggs have ver}'' thin 
shells and measure 0 057-0 OS XO 03-0 043 mm 

4 Genus PROTOSTRONGYLUS Kamensky, 1905 
Syjionjin — Railhet and Henry, 1907 

Veiy slender forms, reddish durmg life Posterior end of 
body in male has a bow-shaped chitmoid supporting structure 
Lateral lays ot bursa originate from a common trunk Medio- 
lateral and postero-lateral rays parallel and partly fused 
E\tcrno-dorsal rays originate separatel3' from the dorsal ray 
The latter consists of a stout tiunk with ‘«hoit terminal 
digitations Spicules rather stout, striated or pectinate, and 
simple or divided distally mto two processes Paired 
accessory pieces and a telamon present , the former consisting 
of elongate and parallel chitmoid structures Vulva close to 
the anus Uterme branches parallel Eggs unsegmented 
when laid Adult worms parasitic in the smaller bronchioles 
and in the tissues of the lungs of mammals 

Genotype — Protoslrongylus comrmdahis (Diesing, 1851) 

1 Protostrongylus rufescens (Leuckart, 1865) Kamensky, 1905 

Synonyms — Stroncfylus rufescens Lcuckarfc, 1805 , Synthetocaulus 
nifescens RaiUiot and Henry, 1907 , Sclerosloma rufescens Braun 
and Luhe, 1910 , Metaslrongylus rufescens Slmtor and Swellen- 
grebel, 1912 , Strongylus (Synthetocaulus) rufescens Hutyra and 
Marek, 1913 , Diclyocaulus rufescens Pratt, 1916 

Hosts — ^This parasite occurs m/the bronchioles and pul- 
monary tissue of the sheep and goat, and also of certam wild 
hosts, such as the roe and fallow deer, and possibly the rabbit 
Gaiger records it from sheep and goats in the Punjab Vermi- 
nous pneumoma is a frequent result of heavy infestation with 
this worm 

The foUoAving description is largely taken from Cameron 
(1927) The male measures 16-28 mm m length, the female 
25-35 mm Cameron gives 17 5 mni as the average length 
of the male, and 26 mm as that of the female The maximum 
thickness varies between 0 12 mm and 0 2 mm The cuticle 
is apparently unstriated Tlie mouth is surrounded by six 
very low papillie The oesophagus is about 0 25 mm long, 
and has a maximum thiclmess of 0 04 mm It is very 
slightly swollen posteriorly The excretor^’^ pore and nerve- 
nng are situated just in front of this swelling The cervical 
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papillse are mimite, and are situated at about the middle of 
the oesophagus There are very long and conspicuous cervical 
glands, which extend for about one-sixth of the length oi the 
body 

The body of the male is truncate posteriorly, and has two 
stout, crescentic, dorso-lateral cuticular plates which serve as 
supports for the liursal membrane The ventral rays are short, 
but reach the margm of the bursa The antero-lateral ray is 
shorter than the other lateral rays, all three of which are close 
together The extemo-dorsal rays terminate some distance 
from the edge of the bursa The dorsal ray is lepresented 
by a spherical mass, on the inner surface of which there are 
six papillse (three posterior, two median and one anterior) 
The spicules measure about 0 24-0 265 mm m length Each 
- consists of “ a central cuticular tube and a voluminous spicular 
sheath,” and ends m a blunt pomt surrounded bj’^ a colourless 
cuticle “ From the venlial aspect of each spicule arise two 
series of digitations which carrv the spicular sheath the 
median row of digitations are lelativel}’^ long, "whereas the 
lateral row is short These digitations are finely granular, 
are of nregular shape and often bifurcate ’ The accessory 
pieces (termed by Cameron the telamon) are about 0 05- 
0 06 mm long, and are paitty fused anteriorly Their lunder 
portions are pigmented and cairy four or five blunt teeth on 
their mner surfaces distally The tel.nnon (“ gubernaculum ” 
of Cameron) is situated at about 0 3 mm from the cloacal 
opening, and consists of “ a flat arc-shaped plate of a dark 
brown colour ith its concave side on the posterior aspect 
Attached to the vential surface is a central keel winch often 
bifurcates distallv, and on either side of winch pass the spicules ’ 

The tail of the female is bluntly pointed It is about 
0 06 mm long, and bears a pair of small papillce The vulva 
IS situated at about 0 15 mm from the posterior end Tlie 
vagma is about 0 6 niin long The eggs measure 0 075-0 12 x 
0 045-0 082 mm 

5 Genus OSLERUS Hall. 1921 

The genotj’pe of this genus is so imperfectly knoivn that it is 
almost impossible at present to draiv up a generic diagnosis 
Skrjabm (1933) regards Osl^ints as a subgenns of Fdaroidei> 
V Beneden, 1858 The position of the "vulva and the arrange- 
ment of the female genital tubes m Oslerns appear to be m 
marked contrast wntli the corresponding structures m the 
genotj^e of Fxlaroides, while many of its other important 
characters have not been adequately descnbed The w liter 
feels therefore, that the wisest course for the present is to 
treat Oslencs as <m mdependent genus 
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METASTBONGYLTD h 


1. Oslerus oslen (Cobbold, 1879) Hall, 1921 

Synonyms — Stionqylv', cani\ bronchiah’t Oslor, 1877 , Filana 
oslen Cobbold, 1879 , PsciiJaliits o\lci i Railliot, 1915 , Filarotdcs 
osZc7 i Skrjabm 1991 

Hosts — ^This parasite occurs in nodules under the mucous 
membrane of the trachea and bronchi, and apparently also 
m the lung-tissue, of dogs, each nodule containing several 
worms It has been recorded also from the coyote or prairie 
wolf {Cams latrans) in Noith Ameiica Gaiger has recorded 
it fiom dogs in India 

The male measures 4-5 mm m length, and is very slender 
The female is stouter and 6-15 mm long The tail of the 
male is rather blunt, and bears a pair of fleshy papillai near the 
cloacal aperture The spicules are slightly unequal, measuring 
0 048 mm and 0 056 mm m length 

The tail of the female is rounded The vulva is situated 
very close to the anus The eggs are said to hatch in the 
uterus 
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[Names pnnted m ttahca are synonyms Page-numbers printed 
in heavy typo are mam leferences ] 


Acawihopharynx, 243 
acanthura [Omjuns), 

195 

aceti (Anguillula), 16 
Actinolatmus, 234 
aciitocaudatus [Tyhn- 
ch\is), 228 

acutum {(Esophagosto- 
mum), 296 
addiUcia (Dccntsia), 
252 

additicius (Strongylus), 
252 

addtUclta {Decrima), 
262 

addtticius (Strongylus), 
252 

Adonchalatmus, 241 
tegyptiacum (Tncho- 
nema), 269 
Afncana, 149 
ajrtcamts (Necator), 
327 

Dgilo (Multicsecum), 
100 

agihs (Ascans), 100 
Agriostommn, 324 
Alaumdfe, 240 
alaitis (Thelandros), 
192 

Alfortia, 250 
AHantonema, 17 
Allodapa, 150 
Allomonhystera, 236 
ambiguus (Passalurus), 
206 

omencono {XJncinana), 
327 

amcMcanwm {Anchylo- 
siomum) 327 
amencanum (AnlyJo 
stomum), 327 
amencanus (Necator), 
327 


Amidostomidce, 356 
Amidostomum, 356 
Amira, 282 
Amiroidea, 282 
ammonts (Strongylus), 
296 

Amplicfficum, 105 
amucronaium (Characo- 
stomum), 328 
arnucronatus (Oloboce- 
phalus), 328, 329 
anattnum (Amtdosto- 
mum), 357 

anattnum (Eponndto- 
stomum), 360 
anchylostomum (Doch- 
mius), 318 

Ancylostoma, 7, 317. 
Ancylostomidic, 5, 
317 

Ancylostomina;, 317 
andersom (Ascans), 
151 

andersom (Subulura), 
151 

Angiastoma, 214 
Angiostomum, 214 
Anguillula aceti, 16 
Anguillulma 226 
Anguillulimdte, 9, 16, 
225 

Anguillulimme, 225 
Anguma, 226 
angusta (Anguillulma), 
229 

angusticolle (Porro- 
CTCura), 71 

anguslicoHts (Ascans), 
71 , 

angtisius (Tylcnchus), 
229 

Anisakma;, 9, 66 
aimandalei (Zanclo- 
phorus), 174 


anottra (Ascans), 49. 
anoura (Polydelphis), 
49 

Antholaimus, 234 
antbropopitheci (En- 
terobius), 191 
anthropopttheci (Oxyu~ 
ns), 191 

apiostomum (CEso- 
phagostomum), 300 
Aphelmchvlus, 226 
Apleclana, 200 
apn (Ascans), 387 
apn (Fusana), 387 
apn (Sclerostoma), 387 
apn (Strongijlus), 387 
aqutllsB (Ascans), 83 
arcuata (Kathleena), 81 
ardesc (Ascans), 73, 74. 
ardese (Porrocsecum), 
73 

arenana (Anguillula), 
232 

arenanus (Tylcnchus), 
232 

armatum (Ptguris), 248 
at matus (Strojigylus), 
248 

armaUis major (Strongy- 
lus 248 

amfieldi (Dictyo- 
caulus), 392 
amfieldi (Metastrongy- 
lus), 392 

aimfieldt (Strongylus), 
392 

Ascandie, 5, 17, 24 34 
Ascaridia, 133 
Ascarzna;, 35 
Ascans, 3, 7, 17 21 
35 

Ascans sp , 43 
Ascaroidea, 33, 34 
Astfia, 259 
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cmninus {8ti onqylus), 
248 

asperum (CEsophago- 
Btomum), 297 
Atractidaj, 206 
Atractis, 207 
attenuata (Aecaris), 49, 
61 

attonuata (Polydol- 
phis), 51 
Atylmclme, 226 
auncularts {Trrchoce- 
phalus), 380 
atinculana {Stronqy- 
lua), 384 
Avatronema 336 
Azonc/num, 234 


balisticola (Ascans), 
95 

balistw {Ascana), 92 
balistis (Contracte- 
cum), 92 

balaami (Dochmiua), 
320 

barhata {Urolahca), 239 
barbatum (Symploco- 
stoma), 239 
barbatua (Bnophia), 
239 

barbi {Falcauatra), 166 
barbi (Spironoura), 
166 

Bathmostoraum, 343 
bayhsi (Thelandros), 
194 

Belanisakis, 66 
Belascarta, 68 
^ bengalenaia {Kalice- 
phalua), 347 
berampona (Hetera- 
kis), 119, 122 
bijarxa (Aacaria), 36 
btformia (Tylenchua), 
228 

biramosum (OEaophago- 
atomum), 306 
blanchardi (CEsophago- 
stomum), 800, 302 
bosia (Heterakis), 116 
Bosicola, 293, 805 
boulengen (Pseudami- 
dostomum), 3^9 
Bourgelatia, 288 
Bourgelattoidea, 305 
bovis (Bunostomum), 
334 

bovta {(Eaophagoato- 
mxm), 306 


brachycephalus (Kali- 
cophalufl), 350 
brachychetloa [Aacaria), 

brachycheilos (Poly- 
dolphis), 52 
brachyura (Ascaris), 
100 

brachyurua (Tylenchua), 
230 

braziltenae (Agchylo- 
atoma), 321 
brazilionso (Ancylo- 
stoma), 319, &21 
hrazilienae (Ancylosto 
mum), 321 

brazilienee (AnLylo- 
etoma), 321 

brazihenaia(Uncinaria), 

321 

brevicauda (Triodonto- 
phorus), 255 
brevicaudatus (Crosso- 
cephalua), 210 
brevicaudum (CEso- 
phagostomum), 294 
brevjspiculata (Spiro 
noura), 170 
brigantxaca (Oalertagia), 
369 

bronchtorum ama (Aa- 
cana), 387 

bu/onia (Aacaria), 384 
Buiesoma, 278 
Bunostomum, 331 
Bustomum, 331 


Caconema, 231 
cahcalijorme (Cyhco- 
atomum), 266 
cahcatum (Cyathoato 
mum), 267 

cahcatum (Cyhchnoato- 
mum), 267 
cahcatum (Oyhcoatc- 
mum), 267 
cabcatum (Tnchone 
ma), 267 

caltcatum var minus 
(Cyhcoatomum), 267 
calotis (Strongyluns), 
146 

Camdoatrongylua, 366 
canina (XJncinana), 
320 

caninum (Agchylo- 
atoma), 320 
camnum (Anchylo 
stoma), 320 


canmum (Ancylosto 
ma), 319, 820 
camnum (Ancylosto 
mum), 320 
camnum (Anhylo~ 
at^ma), 320 
camnum (Ankyloslo- 
mum), 320 

camnum (Scleroatoma), 
320 

camnua (Strongylua), 
320 

cams (Aacaria), 62 
cama bronchialia 
(Strongylua), 396 
cama (Lumbricua), 59 
cama (Strongyloidea), 
216 

cams (Toxocara), 59 
Capillana, 29 
Capillana gastrica, 23 
capillana (Strongylua), 
372 

cati (Aacaria), 60, 62 
call (Belascarta), 60 
catinatum (Gyathosto- 
mum), 273 

catinatum (Cyhchnoslo 
mum), 273 

catinatum (Cyhcosto 
mum), 273 

catinatum (Tnchone- 
ma), 273 

catinatum var pseudo 
catmatum (Trioho- 
nema), 273, 274 
caudata (Heterafcia), 
121 

cebua (Strongyloides), 
220 

cecidoplastes (Anguil- 
lulina), 231 
Gephalostrongylua, 372 
Ceraacans, 79 
cernua (Unctnana), 

331 

ccrnuum (Ankylo- 
atoma), 331 
cemuum Ankyiosto 
mum), 331 

ccrnuua (Dochmiua), 
331 

ccmuus (Monodontua), 
331 

cemuua (Strongylua), 
331 

cermcorms ( Strongylua), 
367 

cervinus (Hmmonchus), 

374 
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ceti (Odontobitia), IG 
Ceylancylostomc, 321, 
322 

ceylamca (/l«cam), 83 
ceylanicum {Agchylo- 
atoma), 321 
ceylamcum {Ancylo- 
sterna), 321 
tceylantcum {Ankylo- 
sUma), 321 

, caylomca (^5cnm), 83 
<lhabertia, 308 
chamtpleonis (Strongy- 
luns), 142 

Ckaracostovium, 328 
chilkensis (Oncholoi 
mus), 243 

chiloscyllu (Kathlania), 
160 

ChihnotyhncJius, 226 
dhoniangium, 269 
Choniangium sp , 261 
Chromadora, 243 
Chrotnadordla, 243 
ChromaAanna, 243 
Ghromadonssa, 243 
Ghromadorita, 243 
•cjrcularis (Ascandm), 
141 

circumcmcta (Oster- 
tagia), 367 

ezrcumcxnctus {Stronm- 
lua), 367 
Cissopbyllus, 181 
■clathratum< {Sderosio- 
ma), 341 

dathratus (Grammoce- 
phalua), 341 
■clatfiratua {Slrongylua), 
341 

-cobi (Bunostomuni), 
333 

Gochlvs, 107 
•Codioatomum, 261 
coffew {Tyhndiua), 230 
■coluhrtformts (Stixmay- 
lus), 362 

•colubnfontus (Tnebo- 
strongylua), 362 
•columbffi (Aficandia), 

137 t 

columbm (Ascana), I37 
■cohmhx {HeiamUs), 
137 

■Columbiana' (Hyposto- 
mum), 297 

columhtanum ((Esopha- 
qoaioma), 297 
•colmnbianum (CEso- 
phagoatomnin) 297. 


compar (Ascandia), 
136, 136 

cempar (Ascans), 138 
compar {Fuaaria), 136 
compar (Heterakis), 

136 

compar (Oxyuris), 205 
conxeum (CSaophagosto- 
mum), 295 
connorfilii (Globoce 
phalus), 328, 329 
conoidea (CBsophagoato- 
mum), 295 
Cono\rebena, 291 
contortcis (Hremon- 
chua), 374 

contorlus {Htemonchxts), 
378 t 

contorlus [Strongylua), 
308, 374 

Contracjecuin, 24, 79 
ContracsGcuEQ, larval 
forma of, 92 
convalutua (Strongy- 
lus), 366 

copbotia (Spmicauda), 
147 

coronata (Aacaris), 81 
coronatum {Cyadioato- 
mum), 270 

coronatUm (Cyltchnosio- 
mum), 270 

coronatum [Cxjhcoato- 
mum), 270 

coronatiim (TVichone- 
ma), 270 

CosmocerciniB, 200 
costafcus (Strongylua), 
385 

craaaa (Ascarxs), 69 
Craastsomo, 328 
craasum (Poirocjecuin), 

cranvlata [Ascarxs), 62 
Cnconema, 236 
enmformts [Ascans), 
337 

cnni/ormts [Slrongy- 
lus), 337 

cnatata (Aacandia), 
139 

enstata [Hetsrakw), 
139 

Crosaocephalus, 209 
cruciata [Atractxe), 208 
Cruzia, 179 

curvatum [CEsopliago- 
atamum), 291, 307. 
curvatua (Bosicola), 
307 


curvula [Leptuns), 185 
curvula [Oxyuns), 185 
Cyathoaiomum, 284 
Gyhehnostomum, 264 
Cyiicocercus, 272 
Cybcocyclus, 271. 
Cyhtostephanus, 265 
Oylxcostomxaa, 268 
Cylicostomum, 268 
Cylxcoslomum, 264 
cymatoaComum [Cyheh- 
nostomum), 275 
cymatostomum [Cylico- 
stomum), 275 
cynonyctendis (Asca- 
ns), 108 

Cystocephalus, 328 


dactyluns (Atractis), 
207 

dactyluns var granu- 
losa [Atractis), 207 
dahomensxs [Heterakxs), 
123 

decrust [Decrusia), 252. 
Decrusia, 251 
Delafondia, 251 
Deletrocepbalus, 261 
delxcatus [Trxchostron- 
gylus), 362 

ddphxni [Ascans), 87 
dentatum [Bunosto- 
mum), 333 

dentatum (QSsophago- 
atomuin), 292 
dentatum (Sderostoma), 
292, 310 

dontatus (Stephonu- 
rus), 310 

dentalus [Strongylus), 
292, 310 

Deonlostoma, 244 
depressa [Ascans) 70. 
depressa [Fxtsana), 70 
depiesaum (Porrocas- 
cran) 70 

Desmodormte, 244 
diadoms (Baphidaeca- 
ns), 68 

DiaphanocepbabdiB, 

344 

Dxaphanocephalus sp , 

345, 356 

DictvocauluB, 389 
diducta (Bourgelatia), 
288 

dttntatus (Mecistocir- 
rus) 382 
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digitalus [Nemato- 
dims), 382 

digitatus (Strongylits), 
382 

dzlatatum {(Esopliago- 
stomum), 306 
ddatatua \Slrongyltis), 
306 

dimidiatus (Deletro- 
cephalus), 262 
diimdiatua ( Slrongylus), 
262 

Dioctophymoidea, 9, 
13 

Dipdtis, 240 
Dtploodon, 317 
Diplopeltis, 240 
Dtscolainius, 234 
Dochmius, 336 
Dochmotdes, 336 
Doltchodonis, 226 
dorcadts (Slrongylus), 
389 

Dorylaimellus, 234 
Dorylaimmoc, 233 
Dorylaimufi, 234 
Dorylaimus sp , 234 
Doryllnim, 234 
Dujardinia, 95 
duodenale (Agchyloslo- 
ma), 318 

duodenale- (Agchyloslo- 
mum), 318 

duodenale (Ancylosto- 
ma], 318 

duodenale (Ancyloslo- 
mum), 318 

duodenale (Ankylosto- 
ma), 318 

duodenale (AnLylosto- 
mum), 318 

duodenale{ Sclerostoma), 
318 

duodenaVis (Dochmius), 
318 

duodenalis hominis 
(Dochmius), 318 
duodenalis (Slrongylus), 
318 

duodenalis (Uncmaria), 
318 

duodenojegunale (Anky- 
lostoma), 318 


edentatum (Sclerosto- 
ma), 260 

edentatus (Strongylus), 
249, 250 
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elephanh (Strongylus), 
60 

elephantis (Ascaris), 60 
elephantia tndici (Stron- 
gylus), 60 

elephantis (Strongylus), 
60 

elephantis (Tovocara), 
60 

clongatus (Kalicopha- 
lus), 349 

elongatus (Meta- 
etrongylus), ^87 
elongatus (Strongylus), 
387 

Endolaimus, 243 
engomum (Contracffi- 
cum), 85 
Enterobius, 188 
epistommn (Chonian- 
gium), 260 

epistomum (Sclerosto 
ma), 260 

Epomidiostomum, 360 
equi (Masligodes), 185 
equi (OxjTins), 185 
equi (Trtchoccphalus), 
185 

eqm (Trichuns), 185 
equxnum (Sclerostoma), 
248 

Equinurbia, 258 
equinus (Strongylus), 
248 

equorum (Ascaris), 39 
equorum (Parascaris), 
39 

equorum (Strongylus), 
248 

ersiliss (Diaphanoce- 
phalus), 355 
ersilioe (Kahcephalus), 
356 

ersilisa (Sderostomum), 
356 

ersilisc(Strongylus),255 
escheri (Rhabdias), 

215 

Ethmolaimus, 243 
Euchromadora, 243 
Eutylenchus, 226 
Evansia, 284 
exigua (Mdoidogyne), 
232 


falcata (Falcauslra), 
168 

falcata (Spironoura), 
168 


falcatum (Oxysoma), 
168 

falcatum (Spironoura), 
168 

Falcauslra, 163 
falcifer (Cylicostoma), 
280 

falcifer (Murshidia), 
280 

falcifer (Strongylus), 
280 

falcifera (Murshidia), 
280 

falciferum {Gylico 
stomum), 280 
feae (Heterakis), 179 
fehs (Strongyloides)} 
219 

filana (Ascans), 44 
filana (Dictyocaulus), 
389 

filana (Ophidascaris), 
44 

filana (Sclerostoma), 
389 

filana (Strongylus), 
389 

Filariidffi, 20 
Filanoidea, 11, 13 
filtcoUis (Ascaris), 380 
fUicoUis (Fusana), 380 
fihcolhs (Nematodinis), 
380 

filicoUis (CEsophago- 
stomum), 380 
fihcoUis (Strongylus), 
380 

ftbcollis (Tnchostrongy- 
lus), 380 

fdiformis (Ascans), 384 
fihformis (Oswaldo 
cruzia), 384 
Fimbna, 238 
fimbnatus (Kahcepha- 
lus), 346, 364 
fimbnatus (Occipitodon- 
tus), 354 
Fimbnlla, 238 
fissicolhs (Ascans), 

83 

Florencwia, 163 
foUicidans (Strongy 
lus), 292 

fordt (Mecistocirnis), 
382 

fordi (Nematodinis), 
382 / 

fordii (Mecistocirnis), 
382 

fordii (Strongylus), 382 



AUPHABETICAI. INDEX 


401 


fidxguUs (Atnidosto 
mum), 367 

Julleborm {Strongy- 
hides), 220 
ftinambidensts {Lah~ 
buccana), 161 
FusareJla, 188 
Fusana, 36 


Goigena, 336 
galeocerdoius (Porro- 
CEBCum), 77 
galli (Ascandia), 133 
gaUi {Ascans), 133 
gallium (jlccam), 112 
gallins (Heterakis), 
112, 115 

gallopavonis (Ascans), 
133 

galloperdicis (Subulu- 
ra), 163 
Galonous, 323 
gangeticum (Polycte- 
cum), 102 

gangula (Oangulefera 
Lib), 123 

Oanguleteralis, 111 
gaatnca (CapiUana), 23 
gavialidis (Goozia), 
107 

gesln (Ascans), 46 
gestn (Ophidascans), 
46 

gibbosa (Ascans), 133 
gibsom (Nemaiodinis), 
382 

gibsont (Strongylus), 
382 

gtgas (.dscam), 36 
gigas cqui (Ascans), 39 
gigas hominis (Ascans), 
36 

gtgas ettis (Ascans), 36 
gigas vituli (Ascans), 
41 

girardt (QireleraUs), 
125 

girardi (Heterakis), 
120 " 

QireterdLis, 111 
Globorephalus, 328 
globuU , (Ascans), 60 
Goezia, 107 

goldi (Gylichnostomum), 
274 

goldi (Cyhcostomum), 
274 

goldr (Tnchoncma), 
274 


Gongylonema neoplas 
ticum, 23 

gongylophts (Kalicepha- 
Ztiv,), 348 

govindi tHetorakis), 
126 

govtndt (Meteterakis), 
126 

grammeanim (Anguil- 
lula), 226 

Grammocephalns, 341 

granulosa (Ascandia), 
133 

granulosa (Atractis), 
207 

granuhsa (Heterakis), 
133 

Graphonema, 243 

Orosspictdagia, 370 

gulosus (Tylenchits), 
230 


Hcemoncbus, 373 
hmmonchus (Strongy- 
lus), 374 

halia&ti (Contracro- 
cum), 83 

hahchons (Dujardinia), 
99 

halicons (Ascans), 99 
habcons (Dujardmia), 
99 

Narnia (Ascandia), 133 
hamulus (Heterakis), 
123 

harken (Strongylus), 
366 

hastata (Heterakis), 
119 

heltcina (Affcam), 96 
helicma (Dujaidmia), 
96 

hemidactyluB (The 
landros), 196 
Hemtpsilus, 244 
Henry eila, 278 
Hoterakidae, 6. 11, 17, 
110 

Heterakmse, 110 
Heterakis, 111, 206 
Heierobolbus, 231 
Heterodera, 12, 231 
hexacanthum (Sdero- 
stoma), 269 
Hexamctra, 48 
Hexodonh^omum, 276 
Hologoma, 13 
hominis (Ankylosfoma), 
318. 


hominis (Rhabdonenm), 
216 

hominis (Uncinana), 
318 

Hoplolaimus, 235 
Hypostomum, 290 
hypostomuin (Sdero- 
stoma), 308, 331 
hypostomum (Sderosto- 
mum), 308 

hypostom us (Dochmius), 
308, 331 

hypostomus (Strongy- 
lus), 308 

Hysteracrum, 291 


ibidis (Belamsakia), 
67 

Ihleia, 291 
unpandentatum 
(Potenostomum), 
276 

incognita (Oxyuns), 
232 

incuna (Ascans), 88 
mcurvtim (Contracje- 
cum), 88 

mdica (Heterakis), 116 
mdica (Mermis), 225 
indica (Mursbidia), 
281 

mdica (Ptsndo- 
pharynx), 281 
mdica (Byphaciella), 
203 

indicum (Leplosoma- 
tum), 246 

indicum (CEsopbago- 
stomum), 299 
mdicum (Thoraco- 
stoma), 246 
mdicuB (Bucepha- 
lus), 347 

indicus (Onoholaimus), 
242 

mdicus (Syngamus), 
316 

mfiatum ((Esophago 
stomum), 306 
mfiatum var oars 
(CEsophagostoma), 

296 

infiatus (Strongylus), 
306 

infiexa (Ascans), 133 
tnfiexa (Fusana), 133 
infiexa (Heterakis), 133 
infundibuhcola (Asca- 
ris), 44 

2d 


NEM. 
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insigne {Cyhchnosto- 
mum), 271 

irmgne {Cylxcoatomum), 

mmgae (Tnchonema), 
271 

tnstabiha {Strongulua), 
362 

miermediua {Tnodonto- 
phonta), 264 
intestznaU {Rhabdone- 
ma), 216 

xnteshnaha (Anguxl- 

Ma)t 216 

xnteatxnalxa (Aecarxa), 
384 

xntestxnahs {Leptcdeia), 
216 

xnteatxnaha (Peeudo 
r/iabdxtxa), 216 
xnteatxnalxa (Rhabdiixa), 
216 

xnfeatxnaha (Stereom- 
^ ha), 216 
xnteatxnalxa (Strongy- 
loxdea), 216 
Iota, 235 
Jotonchxum, 226 
isolonohe (Heteralus), 
119 

Jdgerakxdldxa, 244 
jatxmxca {Eeterodera), 
232. 

kachugse (Atractia), 213 
kachugw (JPakauatTa), 
168 

kachugas (Monhyste- 
ndes), 213 

kachugse (Oxyaoma), 
168 

kachugse {Spironourd), 
168 

Kalieephalus, 344 
Kalicephalus sp , 366 
kasavdi (Thelandros), 
196 

kaahxnaOxi {Bunosto 
mum), 331, 333 
Kathlama, 168 
Kathlanudee, 11, IBS 
Kathleexia, 79 
katMena {Kathlama), 
169 

kempi (Zanolopkorus), 
177 

Khaliha, 282. 

Kiluluma, 286 
Krxkonema, 236 


labxatum {Cylichnosto- 
mum), 270 
labxatum {Gylxcoato 
mum), 270 
labiatum (Tncho- 
nema), 270 

Imvtaaxma {Aecarxa), 39 
lagopodxa (Ascarxs), 
130 

lameUam (Typhlo- 
phoros), 104 
lanei {Metcrakxa), 119 
laryncheua {Syngamxis), 
316 

larynchexia mxnor {Syn- 
gamxte), 316. 
laryngeua (Syngamus), 
316 

Latxbuccana, 160 
laveram (Ciasophyl- 
lufl), 181 

Lecanocepkalxta, 107 
leonxna {Aacarxa), 62 
leonins (Toxasoans), 
62 

leptocephala {Falcaxia- 
tra), 167 

leptocephala (Spiro- 
noura), 167 
hptocephalum {Spxro- 
noura), 167. 
Leptodera, 214 
leptopiera {Aacarxa), 

62 

Leptoaomatxdea, 244 
leptura {j4scom), 169 
leptura (Kathlama), 
169 

leptura {Pasudoheiera- 
kxa), 169 
Lepturxs, 186 
lepturwn {Oxyaoma), 
169 

Lxbyoatrongylua, 362 
Ixmbata {Toxaacarxa), 

62 

Ixneaia {Ascarxdxa), 133 
Ixneata {Beterakxa), 133 
lobulaia {Aacarxa), 87 
lobulatvim (Contracaj- 
ciun), 87 
Lotfibrxccndea, 36 
lonchoptera (.dscons), 
60 

lonchoptera{Belascarxa), 

60 

longeeaudata {Hetera- 
kxa), 112 

longeapxculum {Heiera- 
kxa), 131 


longeapiculum (Unoi 
nana), 338 
longevagxTiatua {Eu 
atronqylxia), 387 
longetaginatus {Meta- 
atrongylxis), 387 
longevaginaixts {Stron 
gylua), 387 

longihuraatitm {Cxjlxro 
atomum), 266 
longibursatnm (Tn- 
chonema), 265 
longicaudata (Oxyu 
ns), 205 

longxcauduxn ((Bso 
phagoatomum), 294 
Longidorua, 234 
longior (Kahcephalua), 
348 

longistipea (Htemon- 
378 

longum {Rhdbdonema), 
220 

longua hovxa {Slrongy- 
loxdea), 220 

longxta {Rhdbdonema), 
220 

longxia {Strongyloxdea), 
220 

lumbncoidea (Aacans), 
36 

lumbrxcQxdea equorum 
(Fxisarxa), 39 
lumbrxcoxdea homxnum 
{Fusarxa), 36 
lumbrxcoxdea auxa (Fu- 
earxa), 38 

lumbrxcoxdea auum {Fxi- 
sarxa), 36 


macxntoahxx {Oxyaoma), 
201 

maomtoghu (Oxyaoma 
tium), 201 
macxntoshxi {Oxyao 
moidea), 201 
maculoaa {Ascarxdxa), 
137 

maculosa {Aacarxa), 
137 

maculosa {Fusarxa), 
137 

maculosa {H^icrakta) 
137 

major {Syngamus), 316 
mdlayana {Uncinarxa), 
322 

malayanxcum {Ax,cylo 
stoma), 322, 
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malayanum {Agchylo 
stoma), 322 

malayanum (Ancylo- 
stomn), 322 
malayanum (AjiLylo- 
stoma), 322 
maplestonet (Kalice- 
phalus), 347 
maplestonei (Q2sopha 
gostomum), 296 
maplcstoni {(Esophayo 
stomum), 295 
maplestom {Parapha- 
ryngodon), 196 
maplestom (Tholan- 
<L:os), 195 

marginata (Ascaris), 
59 

marginata (Belascans), 
59 

marginata iToxasca- 
ris), 62 

manoni (Anguillula), 
232 

manom (Heterodera), 
232 

marlusi {Hexodonio- 
stomum), 276 
Marshallagia, 369 
marshalli (Ostortagia), 
369 

mastigoides (Oxyuns), 
185 

masiigodes {Oxyuns), 
185 

mauntamcus (Nemato- 
dirus), 381 
Mecistocimis, 382 
megalauna *Monhye- 
tera), 237 

mcgalocephala {Asca- 
ns), 39 

megaloon (Oxyuns), 
197 

meissnen {Mermis), 
222 

moleagrm® (Ascana), 
94 

meleagns gallopavoms 
{Strongylue), 312 
Meloidogyne, 231 
Memphisia, "278 
mentulata (Osterta* 
gia), 372 

mentulatus {Camelo- 
strongylua), 372 
Mennis, 21, 27, 222 
Mermis sp , 224 
Menmtludje, 17, 21, 
221 , 


Metastrongylidee, 386 
Motastrongylus, 387 
Metetordkis, 111 
Metoncholaimus, 241 
microcephala (Ascans), 
81 

microcoplialum (Con- 
tracfficum), 81 
microptera (Ascans), 
62 

microptera (Toocascans), 
62 

micruris (Thelandros), 
192 

micrurus (Dxctyo- 
caidua), 391 
micnirus (Metastrongy- 
lus), 391 

micrurus (Strongylue), 
391 

minima (Unctnana), 
321 

mmimum (Ancylosto- 
ma), 321 

minimum (AnLylosto- 
mum), 321 
minor (Dtpelhs), 

240 

mmor (Diplopeltis), 
240 

minor (Tnodonto- 
phorus), 264 
mmor (Tnodontus), 
254 

minulum (Cyltco8to~ 
mum), 267 
mmutmn (Tnchone 
ma), 267 

minutus (Diaphanocc- 
phalus), 361 
imnutus (Kalicepha 
lus), 361 
Monhystera, 236 
Monhystendes, 210 
Monodontus, 331. 
Monohystera, 236 
Mononchus, 16 
monticelliana (Hetera 
Lib), 121 

moral (Stcphanurus), 
310 

Multicaicum, 100 
multipapiUata (Alio 
dapa), 156 

multipapiUata (Subu- 
lura), 156 

murshida (Murshidia), 
278 

Murshidia, 278 
mystax (Ascorts), 60 


myatax (Belascans), 
60 

mystax (Fusana), 60 
mystax (Toxooara), 
60 


nates (Ascans), 46 
naiee * (Kalicephaltis), 
351 

naisQ (Ophidascans), 
46 

nanum (Gylicostomum), 
265 

nassatum (Cyathoato- 
mum), 272. 

nassatum (Gylichnoaio 
mum), 272 

nassatum (Gylicoslp- 
mum), 272 

nassatum (Trichone- 
ma), 272 

nassatum var parvum 
(Tnchonema), 272 
naUercn (Stcphanurus), 
310 

Neoator, 326 
Necatormffi, 326 
neglcctus (Aphelenchus), 
230 

neglectus (Strongylue), 
248 

Ncmatcvansta, 284 
Nematodirus, 379 
Ncoaacans, 35 
nccplasiica (ffeieraLts), 
119 

neoplasticum (Gongy- 
lonemn), 23 
mgrescens (Mermis), 
222 

Nygolaimus, 234 


obvelata (Syphacia), 
199 

occidentalis (Oster- 
tagia), 370 
Occipitodontus, 344 
ocellata (Chromadora), 
244 

ocellata (Phanoglene), 
244 

ocellata (Urolabes), 244 
octodactyla (Cloacina), 
387 

Qculata (Ascans), 6^ 
oculata (Polydelphis), 
62 
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OdontobiuB ceh 16 
Odontocncris, 243 
CEsophagodontus 
256 

CEsophagostomin c 
290 

(EsopTiagostomoidcs 
290, 291. 

CEsophogostomum, 
290, 291 
Oqma, 235 
mura (Amira), 282 
onoma (Spironcnira), 
173 

Oncholaimida;, 2J1 
OnchoIaimintD, 241 
Oncholaimus, 241 
opeatiira (Atractis), 
20S 

Ophidascnris 44 
onentalis (Cruzia), ISO 
oncnialts (Os/crtoz/m), 
369 

Oimthostrongi lus, 372 
oslcri (Ftlana), 396 
osJert {Filamdes), 396 
oslen (Oslerus), 396 
oslen (Pscitdaltus), 396 
Oslerus, 395 
os papillatia}} (Unci- 
narta), 343 

ostertagi (Ostertagia), 
366 

osterlaai {Sfrongylus), 
366 

Ostertagia 366 
Oswaldocruzia 384 
ovatum {CEsophago- 
stointim), 302 
ovaius {Sl’-onqyhis), 
302 

ovina (Chabortia), 308 
orinuni {Sderostomum), 
308 

ovinus {StTongyhis), 
308 

oms (Asians), 36 
ovocindus (Strongy- 
Jotdes), 220 
Oxvsoma, 158 179, 
200 

OiyEomatium, 200 
Oxysomoidcs 200 
Oxyunas, 188 
OxyundsE, 6, 9, 12 14, 
17,J84 

Oxjumni!, 184 
Ox^mris, 7, 185 
O'vjmris sp 204, 205 
Oxj uroidea 33 


pachj-scebs (Gaigena), 
335 

palustns (Dorvlaimus), 
234 

palustns (Uro’abcs) 
234 

papiUosa (Asians), 

112, 121 

jxiptllosa (Fusana), 
121 

papillosa (Heterakis) 

121 

papdlosa (Heterakis), 

112, 121 

papillos'tm (TncJioso- 
ma), 220 

papiUosus (Strangs - 
loides ) 220 
paradoxus (Meta- 
strongylus), 387 
paradoxus (Stror, guilts), 
387 

Paramonohyitcra, 236 
Paranisakis, 92 
Parapharyngodon, 192 
Paragiitloma, 284 
Parascans, 35 
Parasitylcnchus, 226 
Paratylenchus, 226 
pansi (Hcicrahs), 112 
par\'a (Heterakis), 118 
jKtrvus (Kahccphalus), 
347 

paslwatts: (Asians), 
92 

pastinacas (Paramsa- 
kis), 92 

patcratum (Gylicos'o- 
mum), 275 

pateratiim (Tnehone- 
ma), 275 

pavonis (Heterakis), 
115 

pavonis (Pseudaspido- 
dera), 115, 128 
penetrans (Tylcnchus), 
230 

Pcnzancua, 236 
pernicioso (Vncitiana), 
323 

pcniiciosani (Ancylosto- 
t7!o),‘323 

pcmtctosiim (Ankylo- 
stomum), 323 
pemiciosus (Galon- 
cus), 323 

persptetUum (Ascan- 
dia), 133 

perspwiUum (Ascans), 
133 


pcrspict^hun (Hciera- 
I's), 133 

phxhppincnSiS (f'-cj 
r-ina) 338 

phlobotomum (Buno 
stomiun), 334 
phlebotomum (Btis'o- 
mum), 334 

phlebotomus (Monodon 
tas), 334 
Pbi^sdoptera, 6 
P'Cius (Stronayhis), 
312 

pigmentatus (Strongy- 
Jus), 365 

pi^entatus (Tnclro 
strongylus), 365 
pdcafa (Ainira), 282 
pileata (KhaMia), 

282 

pdcalttm (Cyheosto 
mum) 282 

ptngMo!o(Sdcroslon a), 
310 

ptnguicola (Stro.taulus), 
310 

piscicola (Monhysten- 
des), 211 

plaenostomorum (Asia- 
ns) 90 

plag'^’s'emorum (Gon- 
tracacum), 90 
Pleuromyaru, 9 
plundcntatum (Pofena- 
stomum), 276 
pneumonicus (Vare- 
strongylus), 393 
poculaUtm (Oyathosto- 
mum), 268 

pocidatum (Cyhehno- 
stomum) 268 
poculatum (Cyheosto- 
mum), 268 

poculatum (Tnehone- 
ma). 268 

poculum (Ox^Tins), 
188 

polans (Unctnana), 
337 

poUtcans (A sean s). 
189 

Polycsecum, 102 
Polydelphis, 48 
Polydelpbis sp , 58 
Polysigma, 243 
Porrocaecinn, 24 69 
Porrotaecum sp , 78 
Potenostomum, 276 
pratensis (Angnillii* 
lina), 230 



praiensjs {Tyhnchus), 
230 

primititus [Strongylua), 
312 

pnmiliuis [Syngamui,), 
312 

Pnonodcrma, 107 
pnstis {PoiTocjcLum), 
75 

proholiirm^Slrongylus), 

364 

probolurus (Tritho- 
strongylus), 364 
Probstxnayria, 182 
Prochromadora, 243 
procyonis (Tetragom- 
phms), 339 
Prooncholaiinus, 241 
Proteracrum, 201 
Protostrongyhdic, 186 
Protostrongylus. 394 
Paeudahxdx, 386 
Pseudainidostomum, 
359 

Pseudaspidodera, 127 
pseudo catmatum (Cyh~ 
costomiim), 274 
Pseudohelerahts, 158 
Pseudorhabdttis, 215 
PseudoscJerostoin u m , 
256 

Plendopharynx, 278 
PterocepTialus, 209 
Pterygophanjnx, 278 
Plychotaimdlus, 243 
ptdmonalis apn {Gor- 
dius), 387 

pulmonana (Hirongy- 
lus), 391 

pusilla (Heterabis), 
116 

putaustralxs {Hcleral is), 
119, 122 

pythoms (Ascans), 49, 
61 


quadrats (Ascaris), 78, 
92 

quadncuspe {Contra- 
cmcum), 81 

gxiadndentaium {Sdero- 
stomd), 269 
quadn^mulatum 
(CEsophagostomum), 
294 

Quasistrongylus, 261 
guilona {Quxloma), 284. 
Qufloma, 284 
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radiata { Uncmax la), 
334 

radiatum {Ankylo- 
stoma), 306 
ladiatum {Bunosto 
mum), 334 

radiatum {(Esophago- 
stomum), 291 
radxalum {(Esophago- 
stomum), 306 
radiatus (Boaicola), 
306 

radialxis {Dochmitis), 
334 

radiatus (Strongylatus), 
334 

radiatus {Strongxjlus), 
306, 334 

radicicola {Gaconema), 
232 

radicicola {Heterodera), 
232 

radicicola {Tylenchiis], 
232 

radicola {Anguilliila), 
232 

radicus (Kaltcephalus), 
348 

raillidi {(Esophagosto- 
. mum), 302 
Baillidostrongylus, 328 
ransR {Cucullanus), 384 
Baphidascaris, 67 
rentum {Sdcrostomum), 
310 

renmet {Evansia) 284 
rcnnici {Nematevansia), 
284 

reimiei (Quiloma), 284 
R«sorbentes, 9 
reticulata (Ascans) 74 
reticulatum (Porrocae- 
cum), 74 
Rhabdias, 214 
Rbabditidse, 9, 214 
Rhabditmre, 2l4 
Bhabdonema, 214, 216 
rhesB (Quasistrongylus), 
262 

robuslum (Sderostoma), 
266 

robustus (CEsophago- 
dontus), 256 
rosanuin (Contracae- 
cum), 82 

rosanus (Ascans), 82 
rotundicaudata (Asca- 
ns), 66 

rotundicaudata (Poly- 
delplua), 56 
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rubicunda (Ascans), 44, 
31 

ru/escens (Dictyocau 
lus), 394 

rufescens (Mdgslrongy- 
lus), 394 

rufescens (Proto- 
strongylus), 394 

ritfescens (Sderostoma), 
394 

rufescens (Strongylus), 
394 

rufescens (Syntheto- 
caulus), 394 


samoensis (Globoce- 
phalus), 330 
sangen (Bathmosto- 
mum), 343 
sangen (Dochmius), 
343 

sangen (Uncmarta), 
343 

sarasinontm (Filana), 
153 

sarasinorum (Subu 
lura), 153 

Bcandens (AnguiUula), 
226 

scandens (Tylenchus), 
226 

Benin (Oxyuns), 204 
Bciun (Syphacia), 

198 

Sderostoma, 247 
Sderostomum, 247 
Secementes, 9 
secunferum (Pseudo- 
ederostomum), 256 
serpentulus (Ascani), 
73 

Berratus (Tnodonto- 
phorus), 254 
serratus (Tnodontus), 
254 

sewelb (Polydelphis), 
54 

Bumae (Probstmayna), 
183 

simise (Strongyloides), 
220 

sinulis (AnguiUnlina), 
228 

Bunibs (Efemonchus), 
378 

simitis (Tylencnus), 
228 
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sipuncuhfonnc (Gyhco- 
stomum), 258 
sipuncultfonne {Sclero 
atoma), 258 

sipuncuiiformis (Equi- 
nuibia), 268 
skrjabini (Amidosto 
mum), 357 

aLijabmi (OsleUaqia) 
370 

awnti (Gaigena), 336 
Sonsmia, 147 
spatJnger (Ncmatodi 
7 us), 381 
Sphaeiularia, 17 
sptcidigeia (Ascaris), 
79 

spiculigorum (Contra 
cfecum), 79 
Spthpherella, 243 
k'pilophorella, 243 
Spmicauda, 147 
spmosa (Paoudaspido 
dera) 132 

hj7vnuhferu7n {Sclcro- 
atoma), 268 
Spirocorca 20, 22 
Spironoura, 163 
Spmaa, 103 
Spiruridaj, 19 
Spiruroidea, 19 
bpumosa (Gangiilclcia 
Its), 123 

fcpumosa (Hoterakis), 
123 

•>guamosa (Iota), 215 
fcquamosus (Hoplolai- 
mus), 236 
Stetnciia, 236 
tenocephala (Dock 
motdes), 337 
btenocephala (Uncina- 
na), 337 

atenocepdialum (AnLy 
loatoma), 337 
atenocephalu7n (AnLy 
loatomum), 337 
btenocephahis (Dock 
nmis), 337 
Steplianurmse, 309 
Stephanurus, 309 
Stercoraha, 216 
elercoraha (Anginllula), 
216 

btei corahs (Leptodcra), 
216 

stercorahs (Pseudo 
rhahdihs), 216 
stercorahs (Rkabdttts), 
216 


stercorahs (Rhabdonc 
7na), 216 

stercorahs (Strongy- 
loides), 216 
stercorahs var Jehs 
(Stt ongyJoidcs), 210, 

219 

stewarti (Falcaustra), 
171 

stowaiti (Spironoura), 
171 

Stomaclnda, 36 
stroma (Ascaridia), 
140 

ihotna (HeteraLts), 
140 

stroma (Syphacia), 
199 

Strongylidffi, 246 
StrongylmoB, 247 
Strongyloidea, 2, 6, 8, 
11, 13, 15, 17, 19, 
246 

Strongyloides, 19, 215 
st7 ongylotdes (Angm I 
lula), 216 

strongyloides (Lepto 
dera), 216 

strongyloides (Rkabdi 
hs), 216 

strongyloides (Rhabdo 
netna), 216 
Stiongyluns, 142 
StrongyluB, 247, 248 
slylasa (Heleralts), 121 
stylosa (Kiluluma), 
287 

stylosus (Dcletrocepka 
Itis), 287 

submqi esccns (Me> mis), 
222 

subtihs (Stronqylus), 
362 

subtihs (Tnckostrongy 
lits), 362 

subulata (Atractw), 208 
subulatum (CEsophago 
stomum), 292 
Subulura, 160 
Subulurmie, 160 
auilla (Ascans), 36 
suillus (Necator), 327 
sms (Ascaiis), 36 
sms ((Esophagosto 
mum), 294 

suis (Rhabdoncma), 220 
suis (Strongyloides), 

220 

suis (Slrongylua), 387 
suum (Ascans), 36 


Symplocostoma, 239 
Synganunte, 312 
SjmgamuB, 312 
syngamus (Sclaosto 
ma), 312 

Syntketocaulus, 394 
Syphacia, 198 
Syphacia spp , 199 
Syphaciella, 202 


Tachykodites, 236 
ticnmriB (PaiamiaLis), 
92 

tagumai (Mccistoar 
rus), 382 

taylori (Tliolandros), 
194 

Telogoma, 13 
tenuicauda (Uxyuns), 
186 

tcnuis (Fimbria), 238 
tonuis (Fimbrilla), 238 
tenuissima (Ascans), 
384 

teres (Ascans), 133 
teres kotmms (Lumbri 
cus), 36 

toes (Lumhneus), 36 
teres vituli (Lumbrieus), 
41 

Tciranova, 69 
testudims (Falcaustra), 
164 

tostudmis (Spiron 
oura), 164 

tetracanthum (Cyatko 
stomum), 269 
tctiacanthum (Cyltck 
nostomum), 269 
tetracanthum (Gylicokto 
mum), 269 

tetracanthum (Sclcio 
stomum), 269 
telracanthus (Strongq 
lus), 269 

Tetragomphius, 339 
Thelandros, 192 
Theristus, 236 
Thoracostoma, 244 
tigridis (Ascaris), 109 
tigridis (Fusai la), 109 
Tonaudia, 162 
tonaudia (Kathlama), 
162 

tonaudia (Tonaudia), 
162 

Toxascaris, 62 
Toxocara, 68 



trachea {Fasciola), 312 
trachea (Syngamus), 
312 

tracheale (Sclcrostoma) 
312 

tracheahs {Fdama), 
387 

IracheaUs {.Strongylus), 
312 

tracheahs {Synganuis), 
312 

traguli (Bosicola), 307 
tragiih {Boarqcla- 
iwtdes), 291, 307 
traguh (CEsophagosto- 
moides), 291, 304 
traguli (CEsophagosto- 
mum), 304 
transfuga {A scan s), 

63 

transfuga (Toxascaris), 
63 

travancra {Evansia), 
286 

traiancia (Nematetan- 
sta), 286 

tra\ ancra (Quilonia), 
286 

travassosi (Omitho- 
strongylus), 373 
TriohmeUoidea, 6, 9, 
13 

tnchiun (Contracse- 
cum), 91 

Trichonema, 264, 265 
Tnchonemmie, 264 
Trichostrongyhdse, 2, 
361 

Trichostrongylma;, 

361 

Trichostrongjlus, 362 
incollaris {Bosicola), 
306 

tricuspe (Contracffi- 
cum), 84 

tricusp's {Kaihlcena) 

84 

tncuspis {Oslcrtagia), 
369 

tridentatum (CEsopha- 
gostomum), 291,303 
trijida {Ostcrtagia), 370 
tngonocephala {Uncin- 
ana), 320, 331 
fngonocephalum (An- 
chytostoinum), 320 
inqonocephahtm tAn- 
Lylostoma) 320, 337 
Ingonocephalum {An- 
kyloStomnm), 320 
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tngonocephalum (Bu- 
nostomum), 320, 331 
tngonocephalus {Doch- 
nmis), 320, 337 
tngonocephalus {Mono 
dontus) 331 
tngonocephalus {Siron- 
qylus), 320, 331, 337 
tnlabium (Ascaridia), 
140, 141 

tnlabium {Hetcrakis), 
141 

Tnlobidaj, 236 
Triodontophorus, 253 
Tnodontus, 253 
tnquelra {Ascans), 59 
triqucira {Fusana), 69 
ii ihci {Anguilhda) 
226 

tritici (Anguillulina), 
226 

tntici {Rhabditis), 226 
(ntici {Tylcnchvs), 226 
tntici {Vibno), 226 
Trypanoxyuns, 188 
tubsejorme {Anhylosto- 
mum), 320 
tubrejormis {Stron- 
gylus), 320, 323 
iubceformis {Uncin- 
ana), 320 

tumicis (Subulura), 

154 

Tylelenchus, 226 
Tylenchidte, 225 
Tylenchorhynchiis 226 
Tylenchus, 226 
Typhlopboros, 104 


Uncmaria, 336 
uncmatum (Epoinidio 
stnmum), 360 
uncinatus {Strongylus), 
&60 

unequalis (Dictyo 
caulus), 391 
uria (Monhystera), 
237 

urosubulatum {Crassi 
soma), 328 

urosubulatus (Globo- 
cephalus), 328 


^aram (Afncana), 149 
\arani (Amphcsecum), 
105 
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varedatus (Grammoce- 
phalus), 341 
Varestrongylus, 392 
vanabtlis {Hetcrakis), 
119 

vanegata {Ascans), 

79 

tasifa {Astfia), 260 
venulosum (CEsophago- 
stomum), 296 
vtnulosus {Strongy- 
lus), 296 

vermiculans {Ascans), 
189 

vermicularia (Entero 
bius), 189 

lermiculans {Fusai - 
clla), 189 

vermiculans {Fusana), 
189 

1 C) imcularis(Oxyuria8), 
189 

vermiculans {Oxyuns), 
189 

vesiculans {A scans), 
112 

vesiculans {HUeiakis), 
112 

vestculosum {(Esopha- 
gostomiim), 300 
vialx {Anguillula) 

232 

vicaiius {Strongylus) 
367 

Viscosia, 241 
vituli {Ascans), 41, 
391 

viiuh (Fusana) 

391 

vituli (Strongyloidcs), 
220 

vitulorum (Ascans) 

39, 41 

vitulonim {Neoascaris) 
41 

vituloium {Strongi/lus) 
391 

viviparus (Dietyocau- 
lus), 391 

viviparus (Gordius), 
391 

voluptuosa (Pseud- 
aspidodera), 131 
voluptuosa var minoi 
(Pseudaspidodera), 
131 

lolupfuosus {Pseud 
aspidodera), 131 
vryburgi (Agnosto- 
mum), 324 
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vulgare (Sclcrostoma), 
251 

viilgans (Strongylus), 
249, 251 

tulpts {Aacans), 59 

vulp7S (Belascans), 

59 

vulvolabiata (Hefera- 
kis), 118 

vttlvolabita (Heterakts), 
118 


toedlit {Monodontus), 
331 

Wellcomia, 206 
imlleyi (Diaphanoce- 
pludua), 345, 354 
willeyi (Kelicephalttfl), 
345 

rmlleyi {Kahcephalus), 
354 

•woodlandi (Dujar- 
dinia), 97. 


Zanclophorus, 174 
zebrsi {Cyltchnosto- 
mum), 276 

zebras {Gylicostomum), 
271 

zeylanica (A scans) 83 




